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ADVERTISEMENT. 
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The  conclusion  of  Humboldf  s  Political 
Essay  on   New  Spain  is   now  laid  before 
Ae  Public.    The  Translator  in  these  con- 
cluding volumes  has  continued  to  convert 
the  weights,  nàteasures,    and  coins  of  the 
originrf,  into  those  used  in  England,  with 
all  the  accuracy  in  his  power;  but  he  has 
cautiously  and  perhaps'  prudently  abstained 
£rom  taking  notice  of  any  -seetoing  over- 
sight or  ittCdniifttency  of  M.  de  Humboldt, 
oceurriDg  to  hiin'  in  the  course  of  transla- 
tion.   It  tà  hardly'  possible  fcip  a^  Translator 
of  the  most  obttMe  ititelleet  qMH  occasionally 
to  perceive  a  vulnerafoleipôiiJt  in  his  original  ; 
a^  what  the  pvesebt^Translttor  perceives 
or  imag^fiés  Ift  pdbeives,iie  ,is^  at  no  time 
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ADVERTISEMENT. 

very  willing  to  keep  locked  up  from  others; 
but  whether  from  his  former  notes  being 
intrinsically  without  merit,  or  from  its  being 
expected'  that  so  humble  a  being  as  a  Trans- 
lator, should  steer  at  as  great  a  distance 
as  possible  from  4^  higher  parts  of  author- 
ship, the  Translator  candidly  confesses 
that  the  rec^ion  of  these  notes  so  fards 
h«  has  had  occasion  to  learn,  was  not  such 
as  to  induce  him  to  resumse  the  office  of 
Commentator. 

From  an  idea  that  the  weights  used  in  tha 
original,  where  the  contrary  was  not  €«> 
prassly  stated,  were  French,  the  Traosiatpr; 
Knifbrmly  considered  marcs  tx>  mesm  marcs 
of  France  ;  and  it  vna  not  till  near  the  end 
of  the  third  volume,  he  jdifoovcred  that 
thje  author  meant  marps  of  Castille^  which 
aiie  to  the  Freoch  as  541 ,  to  576  :  the  con** 
vessioos  pf  «Mures  tbo^efove  as  fiur  as  page 
394  of  the  third  vplome  «re  all  in  «^  sl%bt 
degree  ervoneous,  and  to  be  reduced  to 
accuracy  requûfe  to  W  «lultifdied  b]^ 
•93923, 
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The  Translator  in  printing  a  list  of  Errata 
has  no  donbt  that  it  might  be  easily  in* 
creased  by  an  attentive  and  intelligent 
reader.  Those  who  know  the  difficulty  of 
carrying  a  work  through  the  press  with  a 
tolerable  degree  of  correctness  will  not 
perhaps  be  the  most  forwïird  to  accuse  him 
of  inaccuracy. 
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VoL  m,  pi«e  181  Kne    1  for  albmcm  reaJt  alluvial. 

182    —  18  fùtgrammdUe^re^grammatUe. 

15  for^TWMrfi^read^flniffj* 
184    —  18  fiMr<%fy,read^cfay. 
145    —    5  Sud  Goltunn,  for  750(^  read  750. 
158    —    6  for  vùroHê^rtàà  vitreous. 
181    —    Sd  note,  for  9842,  read  8842. 
261    *-    6  dde  That. 
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BOOK  IV. 


CHAPTER  X. 

Plants  tupplying  rtxw  materiab  Jar  manufactures  and  com'^ 
merce^^Rearing  of  caUle^F^Fisheries. — Agricultural  pro^ 
duce  estimated  from  the  value  of  the  tithes. 

Although  the  Mexican  agriculture,  like 
the  agriculture  of  every  country  which  supplied 
the  wants  of  its  own  population,  is  principal- 
ly directed  towards  alimentary  plants,  New 
Spain  however  is  not  less  rich  in  those  com- 
modities exclqsively  called  Colonial  ;  that  is  to 
say  in  the  productions  which  supply  raw  ma- 
terials for  the  commerce  and  manufacturing  in- 
dustry of  Europe.  ^  That  vast  kingdom  unites, 
in  this  point  of  view,  the  advantages  of  New 
England  with  those  of  the  West  India  Islands. 
It  is  beginning  in  a  particular  lAanner  to 
enter  into  competition  with  these  islands,  now 
that  the  civil  war  of  St.  Domingo  and  the 
devastation  of  the  French  sugar  colonies  have 
Tendered  the  cultivation  of  cokmial  commodi- 
ties more  profitable  on  the  contin^dt  of  Ame- 

VOI..  III.  B 
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rica.  It  is  even  observable  that  in  Mexico 
this  species  of  cultivation  has  made  a  much 
more  considerable  progress  than  that  of  com. 
In  these  climates,  the  same  extent  of  gromid, 
for  example  an  acre  of  5368  square  metres*, 
yields  to  the  cultivator  from  80  to  100  francs 
in  wheat,  250  francs  in  cotton,  and  450  francs 
in  sugarf.  The  difference  in  the  value  of  the 
produce  being  then  so  enormous,  we  ought  by 
no  means  to  wonder  that  the  Mexican  colo- 
nist g^ves  to  colonial  commodities  a  preference 
over  barley  and  wheat.  But  this  predilection 
will  never  disturb  the  equilibrium  which  has 
hitherto  existed  between  the  different  branches 
of  agriculture,  because,  fortunately  a  great 
part  of  New  Spain,  situated  under  a  climate 
more  cold  than  temperate,  is  unfit  for  the 
production  of  sugar,  coffee,  cocoa,  indigo  and 
cotton. 

The  cultivation  of  the  sugar  cane  has  made 
such  rapid  progress  within  these  last  years» 
that  ;th€  exportation  of  sugar  at  the  port  of 
Vera   Cruz   actually    amoimts    to  more    than 

*  577SO  square  f^U     Trans. 

f  Th»  estimate  is  looked  upon  as  the  inost  exact  by  the 
colonists  of  Louisiana  near  New  Orleans.  They  calculate 
on  20  bushels  of  wheat,  250  pounds  of  cotton,  and  1000 
pounds  of  sugar  per  acre.  This  is  the  mean  produce  ;  but 
It  may  be  eaaUj  conceiTed  that  these  resulu  must  be 
modified  by  a  number  of  local  circumstances. 
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half  a  million  of  anrobas,  or  6,250,000  kilo- 
gprammes*,  which  at  three  piastres  the  arroba, 
is  equal  to  seven  millions  and  a  half  of  francsf. 
We  have  already  observed  that  the  ancient 
Mexicans  were  only  acquainted  with  the  sirop 
of  honey,  that  of  the  metl  (agave)  and  the 
sugar  of  maize  cane.  The  sugar  cane,  culti*- 
vated  from  the  remotest  antiquity  in  the  East 
Indies,  in  China  j;,  and  in  the  South  Sea  Islands;^ 
was  imported  by  the  Spaniards,  from  the  Ca- 
nary Islands  into  tlie  Island  of  St.  Domingd, 
frt>m  whence  it  was  successively  introduced  into 
the  Island  of  Cuba  and  New  Spain.  Peter 
D'Atienza  planted  the -first  sugar  canes  about 
the  year  ld^§  in  the  envirohs  of  the  town  of 
Conception  de  la  Vega.  Gonzalo  de  Velosa 
constructed  the  first  cylinders;  and  in  1535 
more  than  30  sugar  works  were  already  esta- 
blished in  the  Island  of  St.  Domingo,  of  which 
many  were  served  by  a  hundred  Negro  slaves, 

♦  1 3,793,750  lb.  avoird.     Tram. 

t  je312,52S  sterling.     Trans. 

X  iBxn  even  tempted  to  believe  that  the  process  used  by 
UB  in  the  making  of  sugar,  has  been  brought  from  Oriental 
Asia.  I  recognized  at  Linm  in  Chinese  paintings  repre* 
senting  the  arts  and  trades,  cylinders  placed  horizontally 
and  put  in  motion  by  a  mill,  cauldrons  and  purifying  appara* 
tiis  such  as  are  now  to  be  seen  in  the  West  Indies. 

§  Not  in  1506  as  is  generally  said. — Oviedo,  who  came 
to  America,  in  151 3>  says  expressly,  that  he  saw  the  first 
sugar  works  esti^lished  at  St.  Domingo.,  (Hktoria  natMral 
if/iN&i#,L&.  IV.C.8.) 

B  2 
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and  cost  from  10'  to  12  thousand  dacats  in 
expense  of  erection.  It  is  remarkable  enough 
that  among  '  the  first  sugar  milk  (tra- 
piches)  constructed  by  the  Spaniards  in  the 
beginning  of  the  16th  century,  some  of  them 
were  already  put  in  motion  not  by  horses  but  by 
hydraulical  wheels,  although  these  same  water 
mills  (trapiches)  or  molinos  de  àgua,  have  been 
introduced  in  our  days  into  the  Island  of  Cuba, 
as  a  foreign  invention,  by  refugees  from  Cape 
François. 
/  In  Idas  the  abimdance  of  sugar  was  already 
/  so  great  in  Mexico,  that  it  was  exported  from 

/    Vera  Cruz  and  Acapulco  into  Spain  and  Peru*. 

/     This  last  exportation  has  long  ceased,  as  Peru 
produces    now  more  sugar   than  is    necessary 


*  **  Besides  gofd  aad  silver,  Mexico  furnishes  also  much  ^ 
sugar  and  cochineal,  two  very  precious  commodities,  fea- 
thers and  cotton. — Few  Spanish  vessels  return  without  a 
cargo,  which  is  not  the  case  in  Peru,  that  has  however 
fidsely  the  reputation  of  being  richer  'than  Mexico.  This 
last  country  has  also  preserved  a  much  greater  number 
of  its  inhabitants^ — It  is  a  very  fine  and  very  populous 
country,  to  which  nothing  is  wanting  but  more  frequent 
rains.-^New  Spain  exports  to  Peru,  horses,  beef,  and  sugar.'' 
—This  remarkable  passage  of  Lopez  de  Gomara,  who 
describes  so  weH  the  state  of  the  Spanish  Colonies  to- 
wards the  middle  of  the  16th  century,  is  only  to  be  found 
in  the  edition  de  la  conquUta  de  Mexico^  published  at 
Medina  del  Campo,  155S^  fol.  139.  It  is  waiiting  jn 
Qie  French  translation  printed  at  Paris  in  1587,  p.  191. 
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for  its  own.  consumption.  As  the  population  of 
New  Spain  is  concentrated  in  the  interior  of 
the  country,  we  find  fewer  sugar  works  along^ 
the  coast,  where  the  great  heats  and  abundant 
rains  are  favourable  to  the  cultivation  of  the 
sugar,  than  on  the  ascent  of  the  Cordilleras,  and 
in  the  more  elevated  parts  of  the  central  table 
land.  The  principal  plantations  are  in  the  in- . 
tendancy  of  Vera  Cruz,  near  the  towns  of  Orii- 
zaba  and  Cordova  ;  in  the  intendancy  of  Puebla, 
near  Guautla  de  las  Amilpas,  at  the  foot  of 
the  Volcan  de  Popocatepetl  ;  in  the  intendancy 
of  Mexico,  to  the  westward  of  the  Nevado  de 
Toluca,  and  to  the  south  of  Cuemavacca,  in  the 
plains  of  San^Grabrielj  in  the  intendancy  of 
Guanaxuato,  near  Celaya,  Salvatierra  and  Pen- 
jamo,  and  in  the  valley ,  of  Santiago  ;  in  the 
intendancies  of  Valladolid  and  Guadalaxara,  to 
the  southwest  of  Pazcuaro  and  Tecolotlan, 
Although  the  mean  temperature  most  suitable 
to  the  sugar  cane  is  24^  or  25^  of  the  centigrade 
Thermometer*,  this  plant  may  however  be  suc- 
cessfuUy  cultivated  in  places  whefre  the  mean  an« 
iiual  heat  does  not  exceed  19*"  or  20^t*  Now 
the  decrease  of  the  caloric  being  nearly  a 
degree  of  the  Centigrade  Thermometer  for  every 
200  metres];  of  elevation,  we  find  in  general, 

•  From  75*  ta  77*  of  Fahrenheit.  Traiu. 
t  From  66*  to  es*  of  Fahrenheit.  Trans. 
X  900  metres  »  656  English  feel    Tram. 
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under  the  tropies,  on  the  rapid  declivity  of  moim- 
tains,  this  mean  temperature  of  2(f  at  IQOO 
metres  of  elevation^  above  the  level  of  the  oceaxi. 
On  taWe  land  of  a  great  extent,  t|ie  heat  is 
increased  to  such  a  degree  by  the  '  réverbéra^ 
tion  of  the  earth,  that  the  mean  temperature  of 
the  City  of  Mexico  is  17^  instead  of  13*".  Tf  ; 
that  of  Quito,  is  15^  8  instead  of  ir.  5^.  The 
result  of  these  data,  is,  that  <m  the  central 
table  land  of  Mexico,  the  maximum  of  heat  at 
which  the  sugar  cane  veg^ates  vigorously 
without  suffering  from  frost  in  winter,  is  not  1000 
but  from  1400  to  1500  metres§.  In  favourable 
exposures,  especially  in  valleys  sheltered  by 
mountains  from  the  north  winds,  the  highest 
limit  of  sugar  cultivation  reaches  as  high  a^ 
9000  metres.  In  fact,  if  the  height  of  the  plains 
«if  S^n  Gabriel  wlm^  contain  many  fine  sugar 
pUntatioi^s,  is  loa^ly  9S0  metres,  on  the  other 
hand  the  environs  of  Celaya,  Salvatierra, 
Irapuato  and  Santiago»  are  beyond  1800  metres 
of  absolute  elevatiqn.  I  have  been  assured  that 
the  sugar  cane  plantations  of  Rio  Verde,  situated 
to  the  north  of  Guanaxuato  under  2^"*  30'  of 
latitude,  are  at  an  elevation  of  2300  metres  |t, 
in  a  narrow  valley  ^rrovuvled  by  high  Coidil- 

♦  S280fye%.     Trans. 
t  62»  6  and  56«  6  of  Fahr-     Tram.  - 
X  60°  4  and  5^  9  of  Fahr,     Tram. 
§  From  4592  to  49!^  fe^t.     Tram. 
It  7211  feet     Tram. 
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lemsy  and  so  wiim  that  its  inhabitents  fre^ 
qnently  snifier  from  intermitteiit  ferers.  I  dis-» 
ccKrered  on  extmining'  the  testament  o(  Cortez^ 
that  in  the  time  of  this  great  man  there  were 
sugar  worics  near  Cuyoàean  in  the  valley  of 
Mexico.  This  cmrions  fact  proves  what  i^ 
indicated  by  several  other  phenx^mena,  that 
this  valley  is  colder  in  our  days  than  it  was  at 
Une  ccmimencement  of  the  conquest,  because  a 
great  number  of  trees  dien  dhninii^xed  the 
eSect  of  the  north  winds  which  now  blow  with 
impetuosity.  Those  aceostom^d  to  see  sugar 
cane  pkmtatiom  in  the  West  India  Islands 
will  learn  with  the  same  astonishment,  that  in 
the  kingdom  of  New  Granada  the  greatest 
quantity  of  sugar  is  not  yielded  in  the  plains 
on  the  banks  of  the  river  de  la  Madalena,  but 
on  the  aM^nt  of  the  Cordilleras,  in  the  valley 
of  Cruadaas,  on  the  road  from  Honda  to  Santa 
Fe,  in  a  distrkt  which  according  to  my  barome- 
trica]  measurement,  is  from  1300  to  1700  metresf 
dbore  tfafe  level  of  the  sea. 

*  '^  I  order  an  examination  to  be  made  whether  in  my 
esUuios  lands  hanre  been  taken  firom  the  native»  to  be  planted 
with  vines  ;  I  wish  also  an  examination  to  be  made  as  to 
Che  ground  given  by  me  in  these  last  years  to  my  domestic 
Bernardino  del  CastiUo  for  the  establishment  of  a  sugar 
plantation  near  Cuyoacan.''  (Manuicript  UitamerU  ^f 
Heman  Cartez,  executed iU  SeviUe^  the  ISth  AugMSt^  1548,  art. . 
48.) 

t  From  S986  to  5576  feet.     Tram. 
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Fortunately  the  introduction  of  Negroes  had 
not  augmented  in  Mexico  in  the  same  propor- 
tion as  the  sugar  produce.  Although  in  the 
intendancy  of  Puebla  near  Guautla  de  las 
Amilpasy  there  are  plantations  (hacieiwUu  de 
caria)  which  yield  annually  more  '  than  from 
twenty  to  thirty  thousand  arrobas*  (from  500/)00 
to  750,000  kilogrammesf)  almost  all  the  Mexican 
9U^r  is  manufactured  by  Indians  and  con- 
sequently by  free  hsoids.  It  is  easy  to  foresee 
that  the  small  West  India  Islands,  notwithstand- 
ing their  favouraUe  position  for  trade,^  will  not 
be  long  able  to  sustain  a  competition  jvrith  the 
continental  colonies,  if  the  latter  continue  to 
give  themselves  up  with  the  same  ardour  to 
the  cultivation  of  sugar,  coffee  and  cotton.  In 
the  physical  as  well  as  in  the  moral  world,  every 
thing  terminates  in  a  return  to  the  order  pre- 
scribed by  nature  ;  and  if  small  islands,  of  which 
the  p<^ulation  was  exterminated,  have  hitherto 
carried  on  a  more  active,  trade  with  their  pro- 
ductions than  the  neighbouring>  continent,  it  is 
only  because  the  inhabitants  of  Ciimana,  Cara- 

*  This  produce  is  very  considerable,  and  it  is  only  to 
be  found  in  a  single  plantation  in  the  Island  of  Cuba  of  the 
name  of  Rio  Blancoy  belonging  to  the  Marquis  dd  Arcos^ 
between  Xaruco  and  Matanzas,  which  annually  produces 
40,XX)0  arrobas  of  sugar.  There  are  not  eight  which  yield 
ftnr  ten  years  in  succession  35,000. 

t  From  1,103,500  to  1,655,250  hi),  aroird.     Tram. 
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cas.  New  Granada  and  Mexico  began  very  late 
to  profit  by  the  immense  advantages  derived  by 
them  from  nature.  But  roused  from  a  lethargy 
of  many  ages,  freed  from  the  shackles  which  a 
false  policy  imposed  on  the  progress  of  agricuU 
ture,  the  Spanish  colonies  of  the  continent 
will  gradually  take  possession  of  the  different 
branches  of  the  West  India  trade.  This  change, 
which  has  been  prepared  by  the  events  of  St. 
Domingo,  will  have  the  most  fortunate  issue  in  the 
diminution  of  the  slave  trade  ;  and  suffering  hu-  ' 
manity  vnll  owe  to  the  natural  progress  of  things 
what  we  had  a  right  to  expect  from  the  wisdom 
of  the  European  governments.  Thus  the  colonists 
of  the  Havannah,  well  informed  as  to  their  true 
interests,  have  their  eyes  fixed  on  the  progress 
of  sugar  cultivation  in  Mexico,  and  the  coffee  of 
the  Caracas.  They  have  long  dreistded  the  rival- 
^p  of  the  continent,  especially  since  the  want 
of  combustibles,  and  the  excessive  dearth  of  pro- 
visions, slaves,  metallick  utensils,  and  the  neces- 
sary cattle,  have  considerably  diminished  t^e. 
net  revenue  of  the  plantations. 

New  Spain  besides  the  advantage  of  its  po- 
pulation, has  still  another  very  important  one 
in  the  enormous  mass  of  capitals  in  the  pos- 
session of  the  proprietors  of  mines,  or  in  the  hands 
of  merchants  who  have  retired  from  com- 
merce. In  order  fully  to  feel  the  importance 
of  this  advantage,  we  must  recollect   that^  in 
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the  inland  of  Cuba  the  establishment  of  a 
great  gngar  plantation,  worked  by  300  ne- 
groes, and  yielding  annually  500,000  kilo- 
g^rammes^  of  sugar,  requires  an  advance  of 
two  millions  of  livres  'Toumoisf,  and  that  it 
brings  in  from  300,000  to  350,000J  livres  of 
revenue.  The  Mexican  colonist  may  choose 
along  the  coast,  and  in  the  valleys  of  greater 
or  less  depth,  the  most  suitable  climate  for  the 
sugar  cane;  and  he  has  less  to  fear  from  frost 
than  the  colonist  of  Louisiana.  But  the  ex- 
tfaordinary  configuration  of  the  surface  of  New 
Spam  tlurows  great  obstacles  in  the  way  of 
tnmsportii^  sugar  to  Vera  Cruz.  The  plan- 
tations now  in  existence  are  for  the  most  part 
very  remote  from  the  coast  opposite  to  Europe. 
The  country  having  yet  nether  canak  nor 
roads  fit  for  carriage,  the  mule  carriage>  of  the 
sugar  to  Vera  Cruz  increases  its  price  a  pil- 
astre per  arroba,  or  eight  sous  per  kilogranune§. 
These  obstacles  will  be  m«ch  diminished 
by  tl^  roads  now  making  from  Mexico  to 
Vera  Cruz  by  Orizietba  and  by  Xalapa,  along 
the  eastern  slope  of  the  Cordilleras.  It  is 
idsD  probable  that  the  {nrogress  of  colonial 
agriculture  will  contribute  to  people  the  shores 

♦  1,103,500  lb.  avoird.     Trans. 

f  j£  85,340  sterling.     Trans. 

%  From  jff  12500  to  14581  Sterling.     Trans. 

§  About  5d.  per  2  lb.  avoird.     Trans. 
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of  New  Spaii^,  which  for  ages  haye  remained 
desert  and  uncultivated. 

It  is  observed  in  Mexico  that  the  vezo%h  or 
juice  expressed  from  the  sugar  cane  is  more  or 
less  sugary,  according  a»  the  plant  grows  in  the 
plain,  or  on  an  elevated  table  land.  The  same 
difference  exists  in  the  cane  cultivated  at 
Malaga,  the  Canary  Islands,  and  the  Havannah. 
The  elevation  of  the  soil  every  where  produces 
the  same  effects  on  vegetation,  as  the  difference 
of  geogrs^hical  latitude.  The  climate  hai* 
also  an  influence  on  the  ptoportion,  between 
the  quantities  of  li^piid  and  crystallizabie  augw 
contained  in  the  juice  of  the  caae;  for  some- 
times the  vezau  has  a  very  sweet  savour,  and 
yet  crystallizes  with,  great  difficulty.  The  che- 
mical composition  of  the  vezau  is  not  always 
the  same,  and  the  excellent  experiments  of  M. 
Proust,  have  thrown  great  light  on  the  phe- 
nomena discoverable  in  the  Ammcan  sugar 
works,  many  of  which  are  to  the  sugar  veiner 
the  cause  of  great  despondency*        ' 

From  the  most  exact  calculations  that  I 
could  make  at  the  island  of  Cuba»  I  find  that 
^  given  hectare  of  ground  yield»  for  wma 
tem  IS  cubic  Baeire»  of  wwmh  foam  wkidi  is 
^hawn  by  the  processes  hitherto  in  iBe,  in  which 
much  sugary  matter  is  decomposed  by  fire,  at 
most  from  ten  to  twelve  per  cenè.  or  1560 
kilogrammes^  of  raw  sugar.  They  reckon  at 
*  38101b.  avoird.    Trans. 
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the  Havannah,  -and  in  the  warm  and  fertile 
parts  of  New  Spain,  that  a  caballeria  of  ground 
which  contains  18  square  cordeles  (^t  24  vartis)^ 
or  133,017  square  metres*,  yields  annually  2000 
arrolMs,  or  25,000  kilogrammes.f  The  mean 
produce,  however,  is  only  1600  arrobas,  which 
is  1400  kilogrammes  of  sugar  per  hectare  J. 
At  St.  Domingo,  the  produce  of  a  carreau  of 
ground  containing  3403  toises,  or  12,900§  square 
metres  is  estimated,  at  4000  pounds,  which  is 
equal  to  1550  kilogranmies  per  hectare.  Such 
is,  in  general,  the  fertility  of  the  soil  of 
equinoctial  America,  that  all  the  sugar  consumed 
in  France,  which  I  estimate  at  20  millions  of 
kilogrammesjl,  mi^ht  be  produced  on  a  sur- 
face of  7  square  leagues^,   an  extent   which 

♦  1,437,16S  square  feet.     Trans. 

f  Upwards  of  50,000  lb.  avoird.     Trans. 

X  3089  lb.  avoird.  p.  107,639  square  feet.     Trans. 

§  138,854  square  feet.     Trans. 

II  44M40,000  lb.  avoird.     Trans. 

f  France  drew  from  her  Colonies  in  1788,  a  total  of 
872,867  quintals  of  raw  sugar,*  768,566  of  clayed  sugar, 
and  242,074  of  sucre  tite*.  Of  this  quantity  according  to 
M.  Peuchet,  only  434  thousand  quintals  of  refined  sugar  were 
consumed  in  the  kingdom.  We  learn  from  the  lists  pub- 
lished daring  the  ministry  of  M.  Chaptal,  that  the  impor- 
tation  of  sugar  amounted  in  France  in  the  year  9f  to 
515,100  qumtals. 

*  StÊcrê  lite  or  sucre  de  tête  il  tbatwhicfa  ii  UkeD  from  the  apper  part 
or  head  of  the  cooioa]  pot  or  pas  (/ormt)  used  in  the  making  of  clayed 
sugar.    (Coietur  jur  l*ari  de  ndiioez  Im  eamm,  p.  453.)     Trwu. 
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is  not  the  thirtieth  part  of  the  smallest  depart- 
ment of  France,  . 

In  grounds  capable  of  being  watered,  and 
in  which  plants  with  tuberous  roots,  for  ex- 
ample hatates  and  ignameSy  have  preceded  the 
cuttivation  of  the  sugar  cane,  Ihe  annual  pro- 
duce amounts  even  to  three  or  four  thousand 
arrobas  per  cabaUeriaf  or  to  2100  and  2800 
kilogrammes  of  raw  sugar  per  hectare.  Now, 
in  estimating  an  arroba  at  three  piastres,  Tif hich 
is  the  mean  price  at  Vera  Cruz,  we  find  from 
these  data,  that  à' hectare  of  irrigated  ground, 
will  yield  to  the  amount  of  2Ô00  or  3400 
livres  tournois  in  sugar^,  while  the  same  hec- 
tare would  only  yield  to  the  value  of  260 
livres  in  wheat,  supposing  a  decuple  return^ 
and  estimating  100  kilogrammes  of  wheat  at 
1600  Hvres  tournois.  In  drawing  a  comparison 
between  these  two  species  of  cultivation,  we 
must  never  ibrget,  that  the  advantages  of  the 
sugar  cane  cultivation  are  very  much  diminisli^, 
by  the  enormous  advahces  required  in  the  esta- 
blidmient  of  a  sugar  plantation. 

The  greatest  part  of  the  sugar  produced 
in  New  Spain,  is  consumed  in  the  country. 
The  consumption  probably  amounts  to  more 
than  16  millions  of  kilogrammesf  >  for  that  of 
the  Island  of  Cuba,  undoubtedly  amounts  to 
from  26  to  30,000  chests  (caxas)  of  16  ar- 

«  Fronu^lO^  to  j?141  p.  107,689  square  feet.     Trans. 
t  Upwards  of  35  millioiis  of  pounds  avoird.    Traiu* 
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robes,  or  200  kilogrammes.  Those  who  have 
not  seen  with  their  own  eyes,  the  enormous 
quantity  of  sugar  consmned  in  Spanish  Ame- 
rica, even  in  the  poorest  families,  will  be  as- 
tonished to  hear,  that  the  whole  of  France 
demands  for  its  own  wants  only  three  or  fouf 
times  as  much  sugar  as  the  Island  of  Cuba, 
of  which  the  fipee  population  does  not  exceed 
the  number  of  840,000  inhabitants. 

I  have  endeavoured  to  bring  together  in 
one  view,  the  exportation  of  sugar  from  'Sevf 
Spain,  and  that  from  the  West  India  Islands. 
It  was  impossible  for  me  to  reduce  all  it^ 
data,  to  the  same  period.  I  could  not  procuré 
certain  information,  as  to  the  actual  produce 
of  the  English  Islands,  which  has  prodigi- 
ously increased.  The  Island  of  Cuba  expor- 
ted in  1803  from  the  port  of  tiie  Havannah» 
168,000  caxaSf  and  from  the  port  of  Uie  IVlnity 
and  Ssuitiago  de  Cuba,  including  the  contra^ 
band  3000  caxas  ;  Hence  : 

Total  exportatipn  of  Sugar  from  the  lakund  &flogr« 

of  Cuba  -  -  .  ^IJSOOfiOO 

Exportation  of  Sugar  from  New  Spain»  500,000 

arrobas,  in  180S        -  -  -      6,250,000 

Exportation  from  Jamaica,  in  178S  -    42,000,000 

Exportation  frovi  the  English  Virgin  Iskuids  and 

Antigua,  in  17&8      •  -  -    i/9,6i0ft0O 

Exportation  from  St.  Domingo,  in  1788  -    B2fiOOfiOO 

.  ■    ■     , ^  in  1799  -    20,400/X)0 

I  believe  we  naay  admity  that  the  whole 
of  tke  American  Liiaads  actually  supply  Eur(^e 
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with  more  than  200  millions  of  kilogrammes 
of  raw  sugar,  of  which  the  value  even  in  the 
Colonies  is  40  millions  of  piastres,  or  mo^e 
than  200  millions  of  livres  tournois^,  estima^ 
ting  the  coxa  at  40  double  piastres.  Three 
causes  have  concurred  to  prevent  the  rise  of 
this  colonial  commodity,  since  the  destructicm 
of  the  plantations  of  St.  Domingo;  namely 
the  introduction  of  the  sugar  cane  of  Otaheite, 
which  ou  the  same  e!xtent  of  ground  yields 
a  third  more  vezau  than  the  common  cane; 
the  progress  of  agriculture  on  the  coast  oî 
Mexico,  Louisiana,  Caracas,  Dutch  Guyana  and 
Brazil;  and  lastly  the  importation  of  sugar 
from  the  East  Indies  into  Europe. 

This  importation  especially  ought  to  fix  the 
attention  of  those  who  reflect  on  the  future 
direction  of  commerce.  Ten  years  ago^  the 
Bengal  sugar  was  as  little  known  in  the 
great  market  of  Europe,  as  the  sugar  of  New 
Spain,  and  now  both  of  them  compete  with 
the  sugar  of  the  West  India  Islands. . 

The  United  States  have  received  sugar  from 
Asia,  as  follows 


In  1800 

la  1801 

In  1802 

ftom  Manilla    - 
Hrom  Ctàaa,  and  the] 
East  Indies     - 

Kflogr. 
216,452 

310,020 

Kilocr. 
408,389 

387,20* 

Kilogr. 
646,461 

574,939 

Total 

526,472 

7gO>£d3 

1,221,400 

8  millions  Sterling.     TVtÊns. 
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The  great  fertUity  of  the  soil,  and  the  im- 
mense population,  gives  such  great,  advantages 
to  Bengal  over  every  other  country  of  the  globe, 
that  the  sugur  exported  from  Calcutta,  after  a 
passage  of  5200  leagues,  is  still  lower  at  New 
York  than  the  Jamaica  sugar,  which  comes 
only  from  a  distance  of  860  leagues.  This 
phenomenon  will  not  appear  so  astonishing,  to 
whoever  casts  his  eye  over  the  table  given  by 
me  in  a  former  part  of  the  work,  of  the  wages 
of  labour^  in  the  different  countries  of  the 
world,  and  who  reflects  that  the  sugar  of  Hin- 
dostan,  which  is  not  however  of  the  greatest 
purity,  is  manufactured  by  free-hands,  while  in 
the  West  India  Islands  (in  the  Island  of  Cuba 
for  example)  to  produce  250,000  kilogrammes 
of  raw  sugar,  requires  200  negroes  whose  pur- 
chase amounts  to  more  than  300,000  francsf. 
In  thé  same  Island  the  maintenance  of  a  slave 
costs  more  than  20  friuics  per  month;];. 

According  to  the  curious  information  given 
by  M.    Bockford,   in   his   Indian  Recreations^ 

♦  According  to  Mr.  Playfair,  (^Statistical  Breviary  1801, 
p.  60.)  the  price  of  labour  in  Bengal  is  as  follows:  a 
mere  workman  gains  12  shillings  per  month;  a  porter 
15;  a  mason  18^;  a  blacksmith  or  carpenter  22i  ;  an  Indian 
soldier  20:  all  in  the  environs  of  Calcutta,  Teckoning  the 
Eoglish  shilling  at  25  French  ^ous»  and  the  rupee  at  two 
shillings  and  sixpence. 

t  £  12501  Sterling.    Trans. 

%  16f.  Sd.    Trans. 
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prittted  at  Calcutta,  the  sugar  cane  is  cultivated 
m  Bengal^  principally  in  the  district!^  of  Péd-* 
dapmie,  i^mindar,  in  the  Ddta  of  Godavéry; 
and  <m  the  banks  of  the  river  Elyseram*  Thd 
plantations  are  watered  there»  as  is  also  cus- 
tomary in  several  parts  of  Me;xico,  and  in  tha 
¥idley  of  Gaines,  to  the  south  east  of  the  Ha- 
vannah.  To  prevent  the  soil  irom  being  eXr 
hausted,  they  cultivate  altemately  legumi^iiHls 
plants  with'  the  sugar  esme,  which  attains  in 
general  three  metres  of  devation,  and  Irom 
three  to  four  centimetres  in  thickness.^  lu 
Bengal»  an  acre  (of  5368  square  metres)  yields 
9600  kilogramnies  of  sugar^f  amounting  to 
4MtôO  kilogramûies  per  hectai'e:  consequently 
the  produce  of  the  soil  is  twice  as  great  as 
that  of  tibe  West  Indies,  while  the  price  of  the 
Idbour  of  a  free  Indian»  is  almost  thre^  times 
less  than  that  of  a  negro  slave  of  the  Island 
of  Cuba.  In  Bengal»  six  pounds  of  the  juice 
of  the  cane  yield  a  pound  of  crystallized  sugar, 
while  in  Jamaica  eight  pounds  are  requisite 
to  prodùee  the  same  quantity  of  sugar.  Con- 
fidering  the  i)eaou  as  a  liquid  charged  with 
salt,  we  find  that  in  Bengal  this  liquid  con- 
tains 16,  and  in  Jamaica  12  per  cent,  of  sac- 
chlkrine  matter.  Hence  the  sugar  of  the  East 
indies  is   bo  low   priced,  that    the   cultivator 

♦  9  feet  10  inches,  by  from  1 1  to  IS  i^cl^.     Tram, 
t  5517  Hj.  avoir*.     Trans. 

YOU  in.  e 
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sells  it  at  4f  roupees  the  quintal,  or  at  26  cen^ 
times  the  kilogramme,  which  is  nearly  tlie 
third  of  the  value  of  that  commodity  in  the. 
Havanuah  market.  Although  the  cultivation 
of  the  sugar  cane  is  spreading  with  astonishing 
vc^pidity  in  Bengal,  the  total  produce  is  still 
much  less  than  that  of  Mexico.  Mr.  Bockford 
supposes  the  produce  of  Jamaica  to  be  the 
quadruple  of  that  of  Bengal. 

Cotton  is  one  of  those  plants  of  which  the 
cultivation,   was  as  antient  among  the  Aztec 
tribes,  as  that  .of  the  pite,  the  maize,  and  thé 
quinoa.     There  is  some  of  the  finest   quality 
on  the  western  coast,  from  Acapulco  to  CoUma, 
and  at  the  port  of  Guautlan,   particularly  ta 
the  south  of  the   Volcan  de  Jorullo»  between 
the  villages  of  Petatlan,  Teipa,  and  Atoyaque* 
As  they  are  yet  unacquainted  with  machines 
for  separating  the  cotton  from    the  seed,  the 
price  of  cairiage  is  a  great  obstacle  in  the  way 
of  this  branch  of    Mexicfin  agriculture.    An 
'  arroba  of  cotton  (Al^odoi^  con  p^ppa)  which 
sells  for  8  francs  at  Teipa,  costs   15  at  Val- 
ladohd,  on  account  of  the  mule  carriage.    That 
part  of  the  eastern  coast  extending  from  the 
mouths  of  the  rivers  Gui^sacualco  and  d*Alva* 
rado,  to  P^nuco,  might  supply  the  commerce  o?^ 
Vera  Cruz,  with  an  enormous  quantity  of  cotton; 
but  the  coast  is  almost  uninhabited,  and  the 
want  of  hands  occasions  a  dearth  of  provisions» 
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anfavdurable  to  every  a^cnltaral  establishment. 
Neur  Spain  supplies  Europe  annually  with 
only  2Sfi00  arrobasj  or  312,000  kilogramme^ 
of  cotton.  This  quantity  though  in  itself  very 
inconsiderable,  is  however  six  times  greater 
timn  that  exported  by  the  United  States,  of 
their  own  growth  in  1791,  according  to  the 
information  which  I  owe  to  the  kindness  of 
M.  Gallatin,  Finance  Minister  at  Washington. 
But  the  rapidity  of  the  increase  of  industry, 
among  a  free  people  wisely  governed  is  so 
great,  that  according  to  a  note  furnished  me 
by  the  same  statesman,  the  United  States  ex* 
ported. 

Home  Cotton.  Foreign  Cotton. 

In  1797     -•  2,500,000  lib.  -        .    l,20Q,000in). 

1800     .     3,660,000     -  -        -  14^130,000 

1803     '      3,400/)00     .  -        -  34,100,000 

1803     -     3,493,544     -  -        -  37,712,079 

From  these  data  of  M.  €kUatin,  it  follows 
that  the  produce  of  cotton  has  become  377  times 
greater  in  twdve  years.  When  we  consider  the 
physical  postions  of  the  United  States  and 
Mexico,  we  can  hardly  entertain  a  doubt  that 
these  two  countries  will  one  day  be  enabled 
to  produce  all  the  cotton  employed  in  the 
namifactures  of  Europe.  The  enlightened* 
merchants  who  compose  the  chamber  of  com- 
merce   of    Paris,  have    asserted  in  a  memoir 

*  688,584  lb.  avoird.     Trans. 
c  2 
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printed  a  few  year^  ago,  that  the  total  hnpor- 
tn^tion  of  cotton  into  Europe,  amounts  to  30 
millions  of  kilogrammes^;  I  am  inefined  to 
believe  that  this  estimate  is  much  below  the 
truth;  for  the  United  States  alone  have  expor- 
ted annually,  more  than  22  millions  of  kik>«> 
grammes  of  ^cottonf ,  amounting  in  value  to 
7,920,000  dollars,  or  nearly  40  millions  of  livres 
tournois. 

Flax  and  hemp  may  be  advantageously 
cultivated  wherever  the  climate  does  not  admit 
of  the  cultivation  of  cotton,  as  in  the  pramncioi 
internas  and  even  in  the  equinoctial  region  or 
table  land,  where  the  mean  temperature  is  under 
14  degrees  of  the  centigrade  thermometer];. 
The  Abbe  Clavigero  advances  that  flax  is  to  be 
found  wild  in  the  intendancy  of  Y alladoUd  and  in 
New  Mexico,  but  I  very  much  question  whether 
the  assertion  is  fomided  ou  the  accurate  obser- 
vation of  any  botanical  traveller.  However  it 
is  certain  that  neither  flax  nor  hemp  have  to 
this  day  been  cultivated  in  Mexico.  Spain  has 
had  a  few:  enlightened  ministers^ who  wished  to 
&vour  these  two  branches  of  colonial  industry; 
but  their  favour  was  nothing  more  than  tem- 
porary. The  council  of  the  Indies,  whose  influ«» 
ence  is  durable  like  that  of  every  body  in  whidli 

*  62,100,000  lb.  EToird.  Trans. 
t  48,558,000  lb.  EToird.  Tram. 
i  ST^'ofFahrenb.    Tram. 
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the  same  principles  are  perpetuated,  have  ever 
wished  the  mother  country  to  oppose  the  cultiva- 
tion of  flax,  the  vine,  the  olive,  and  the  mulberry. 
Unei^htened  as  to  its  true  interests,  the  govern- 
ment has  always  preferred  seeing  the  Mexican 
people  clothed  with  cotton  purchased  at  Manilla 
and  Canton,  or  imported  at  Cadiz  by  English 
vessels,  to  the  protection  of  the  manufactures  of 
New  Spain.    It  is  to  be  hoped  that  the  moun- 
tainous   part   of    Sonora,    the     intendancy  of 
Durango  and  New  Mexico,  will  one  day  rival 
Ckdicia  and  the  Astiuias  in  the  production  of 
flax.    «Aji  to  hemp,  it  would  be  of  importance 
not  to    introduce  into  Mexico  the   European 
species,  but  that  which  is  cultivated  in  China 
(cannabis  indica)^  of  which  the  stalk  grows  to 
the  height  of   five  or  six  metres*.     We  have 
every   reason    to  presume,  however,  that   the 
cultivation  of  flax  and  hemp  will  spread  with 
great  difficulty  in  that  region  of  Mexico  abound- 
ing with  cotton.     The  steeping  requires  more 
care  and  labour  than  the  separation  of  cotton 
from  the  seed  j  and  in  a  country  where  there 
are  fewhands^  and  much  laziness,  the  preference 
is  naturally  given  to  a  cultivation  of  which  the 
the  |»oduce  is  much  more  promptly  and  easily 
managed. 
The  cultivation  of  coffee  in  the  island  of  Cuba 

♦  16  or  19  feet.    Tram. 
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and  the  Spani^  colonies  on  the  continent,  com- 
menced only  since  the  destruction  of  the  plan* 
tations  of  Saint  Domingo*.  In  1804  the  island 
of  Cuba  produced  already  12,000  and  the  pro- 
vince of  Caracas  nearly  5000  quintals.  New 
Spain  possesses  sugar  plantations  in  ^eata* 
number,  and  more  considerable  than  Terra  Firma 
possesses  ;  but  the  production  of  coffee  amounts 
yet  to  nothing,  though  it  can  hardly  be  doubted 
that  this  species  of  cultivation  would  succeed 
perfectly  well  in  the  temperate  regions,  par- 
*  ticularly  at  the  elevation  of  the  towns  of  Xalapa 
and  Chilpansingo.  The  use  of  coffee  is  still  so 
rare  in  Mexico,  that  the  whole  country  does  not 
consume  annually  more  than  four  or  five  hundred 
quintals;  while  the  consun^ption  of  France, 
where   the    population  is   scarcely    five   times 

*  The  French  part  of  St.  Dommgo  produced  in  1783 
only  445,734  quintab  of  coffee  ;  but  five  years  afterwards 
it  produced  762,865.  And  yet  the  price  in  1783  was  50 
francs  the  quintal,  and  94  francs  in  1788;  which  proves 
how  much  the  use  of  cofiee  has  been  spreading  in  Europe 
notwithstanding  the  advanced  price.  Yemen  furnishes 
annually  according  to  Raynal  130,000,  and  according  to 
Mr.  Page  150,000  quintals,  which  are  almost  all  exported 
to  Turkey,  Persia,  and  India.  The  Isles  of  France  and 
Bourbon  yield  45,000  quintals.  It  ^pears  to  me,  from  what 
information  I  have  been  able  to  procure,  that  all  Europe 
actually  consumes  aimually,  nearly  53  millions  of  kilogrammes 
of  cofiee  (  1 16,971,000  lbs.  avoird.  Trans.,)  The  coflee-tree 
yields  in  a  good  soil  one  kilogramme  of  coffise»  and  960  of 
them  majhe  planted  on  a  hectare  of  ground. 
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greater  than  that  of  New  Spain,  amoants  to 
nearly  230,000  quintals. 

The  eultivatipn  of  the  cocoa-tree  (cacari  or 
cacava  quakuitl)  had  already  made  considerable 
progress  in. Mexico  in  the  time  of  Monteznma  ; 
and  it  was  there  where  the  Spaniards  obtained 
a  knowledge  of  that  precious  tree  whidh  they 
afterwards  transplanted  into  the  Canary  and 
Philq>pine  Isktnds.  The  Mexicans  prepared  a 
beverage  ealled  by  them  chocolatlf  in  which  a 
lit^e  maizp  flour,  vaniUa  (tUkcochitl)  and  the 
ihiit  of  a  species  of  spice  (mècaxochitl).  were 
mixed  with  the  cojoa  (cac0kuatl)'^.  They 
jcovXà  even  reduce  the  chocolate  to  cakes, 
and  this  art,  the  instruments  used  in  grinding 
the  cocoa,  aswdl  as  the  word  cAaco2(i</,  have 
been  transferred  from  Mexico  to  Europe. 
This  is  so  much  the  more  astonishing,  as  the 
eultivation  of  the  cocoa  is  now  almost  totally 

•  Hemandex,  Lib.  II.  c  15;  Lib.  III.  c.  46;  Lib.  V. 
e.  13.  In  the  time  of  Hernandez,  they  distinguished  four 
varieties  of  cocoa,  called  quaukcahuail^  mecacahuatl^  xochu 
cucahuaU,  and  ilalcacahuatl.  This  last  variety  had  a  very 
small  seed:  the  tree  which  produced  it  bore  an  analogy 
undoubtedly  to  the  cocoa,  which  we  found  growing 
wild  on  the  banks  of  the  Orinoco,  to  the  east  of  the 
mouth  of  the  .Yao.  The  cocoa  tree  cultivated  for  cen« 
turiet^  has  a  larger,  sweeter,  and  more  oily  seed.  We 
must  not  confound  widi  the  Theobroma  Cacao  the  7.  hkiJor^ 
of  which  I  have  given  a  drawing  in  our  Plantes  equinox* 
kie$  (T^  I.  PI.  XXX  a.etb.f.  104.>l  and  which  is  pecufiar 
10  the  Pïo^inoe  of  Choco. 
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neglected.  With  diffièulty  we  ca<i  find  a  few 
of  these  trees  in  the  environs  of  Colimâ,  and 
•n  the  banks  of  the  Guasacaalco.  *rhe  cocoa 
plantations  in  the  Province  of  Tabasco  are  very 
inconsiderable  ;  and  Mexico  draws  all  the  cocoa 
necessary  for  its  consumption  from  the  Kingdom 
of  Guatimala,  Mal^acaybo,  Caracas,  and  Gna- 
yaquih  This  oom^nmfption  appears  to  amouirt 
annnally  to  30,000  Jhnegas^  of  the  Weight  df 
60  kilogrammes  each*.  The  Abbe  Hervi^ 
ttdaiutains  that  the  Whole  of  Spain  consumes 
90,000  faneg4St$\.  The  result  of  this  e$*imaté> 
which  appears  to  me  too  low,  is  that  ^pain  imly 
consimies  the  third  part  of  the  coflfee  annually 
imported  into  Europe.  '  But  according  to  the 
enquiries  made  by  me  on  the  spot,  frottt  1T8© 
to  18ÔS,  I  found  the  annual  exportation  of 
©offee  to  be, 

Fanegts. 
In  the  Provinces  of  Venezuela  and  Maracaybo  -  145,000 
Tn  the  Province  of  New  Andalusia  (Cumana)  *  *  1 8,000 
In  the  Pirovince  of  New  Barcelona    -        -        -  5,000 

In   the  Kingdom  of  Quito,  from  the  Port  ofl       ^  qx^ 
Guayaquil    -----        j 

The  value  of  these  eleven  millions  and  a 
naif  of  kilogrammes  of  cocoa,  amounts  in  Eu- 
rope iti  time  of  peace,  estimating,  the  fanetfa 
tit  only  40  piastres,  to  the  sum  of  45,600,000 

♦  110  lb.  avoird.     Trans. 

t  idea  del  t/Wwrw,  T.  I.  p.  174>. 
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livKs  tournois*.  Jn  the  Spanish  Cokmies,  cho« 
colate  is  not  oonsida*ed  an  object  of  luxury, 
but  of  {^rime  necessity.  It  is  in  fact,  a  Tery 
Jlealtfay  and  nutritive  atiment,  and  is  4^  particdar 
ffjsiâstance  to  travelfers.  Tke  chocc^te  prepa- 
red a4  Mexico  is  of  a  superior  quality,  be- 
cweise  the  conunerce  of  Vera  CruE  and  Aca- 
Ipuleoy  brings  into  New  Spam  the  famous  ooeoa 
of  Sotonusco,  (Xêconochco)  from  the  coast  of 
fiuatktiala  ;  the  cocoa  of  Owdan'  Iron  the 
.gulph  of  Honduras  near  Qnoa;  of  Uritncu 
near  St.  Sebastian  in  the  province  of  CaracM^ 
,  pf  C^piriqual  in  die  province  of  New  0ai^ 
^ona;  and  of  Esmer4déa  rsk  the  Kingdom  of 
Quito. 

In  the  time  of  the  Aztec  kings,  cocoa  seeds 
"vere  made  use  of  as  money  in  the  great  mar- 
ket of  Tiatdoloo,  as  sheik    were  in  the  MaU 
divian  Islands.     The  coeoa  of  Soconusco,  cul- 
tirated  at  the  eastern  extremity  of  the  Mexican 
£mpure,  was  used  for  chocolate,  and  the  smaH 
seed  oalkd  TUdcacahuatL     The  kinds  of  infe- 
jior  quality  wexe  msed  for  money.    "  Ciiowâg/* 
says  Gortez;  in  his  first   letter  to  tlie  Snipe* 
ror  Charles  fehe  V.,  "  that  in  the  preffince  rf 
*^  Maltuoltebeque,  there  ^as  gold  in  abunjaiifce, 
*'  I   eiigaged    the    Lord  Montezuma    to  esta- 
^  blish   there  a  farm  for    your  Majesty.    He 
"  went  to  work    with  so  much  zeal,  that  in 

•  jg  1,900^152  Sterling.     Trans. 
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<^  less  than  two  months,  si:xty  fanegas  of  maize 
^*  and  ten  of  beans  were  already  sown.  Two 
^'  thousand  cacap  trees  (cocoa)  were  also  plan- 
<'  ted,  yielding  a  fruit  similar  to  the  almond, 
'^  which  is  sold  after  being  ground.  This 
<<  fruit  is  in  such  estimation,  that  throughout 
^<  all  the  country  it  is  used  as  money,  and 
**  employed  in  purchases  in  the  markets  and 
"  every  where  else*."  The  cocoa  is  still  made 
use  of  as  a  sort  of  inferior  coin  in  Mexico; 
and  BS  the  smallest  coin  of  the  Spanish  Co- 
lonies is  a  demi-real  (un  medio)  equal  to  twelve 
sous,  the  conunon  people  find  the  emplojmient 
of  cocoa  as  a  circulating  medium,  extremely 
convenient.  A  sou  is  represented  by  six  grains. 
The  use  of  vanilla  passed  from  the  Aztecs 
to  the  Spaniards.  The  Mexican  chocolate,  as 
we  have  already  observed,  was  perfumed  wiA 
several  aromatics,  among  wliich  the  pod  of 
the  vanilla  occupied  the  first  place.  At  this 
day  the  Spaniards  deal  in  this  precious  pro- 
duction, for  the  purpose  of  selling  it  to  the 
othw  European  nations.  The  Spani^  cho- 
ccdate  contains  no  vanilla;  and  there  is  even 
a  prejudice  at  Mexico,  that  this  perfume  is 
hurtful  to  the  health,  especially  to  those  whose 
nervous  system  is  very  irritable.  They  say 
quite  gravely  that  the  vanilla  occasions  ner- 

*  Larenzanaf  p.  91.  §  26.    Gavigerot  h  p.  4;^II.  p.  WS; 
IV.  p.  207. 
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voua  disorders  (la  hayniUa  da  pasmo).  A  few 
years  ago  the  same  thing  was  said  of  the 
use  of  coflfee,  which  begins  however  to  spread 
among  the  natives. 

When  we  consider  the  excessive  price  at 
which  the  vanilla  has  constantly  been  sold  in 
Europe^we  are  astonished  at  the  negligence 
of  the  inhabitants  of  Spanish  America^  who 
neglect  the  cultivation  of  a  plant,  which  nature 
spcHitaneously  produces  between  the  tropics, 
almost  wherever  there  is  heat,  shade,  and  much 
humidity.  All  the  vanilla  consumed  in  Europe 
comes  from  Mexico,  by  the  way  of  Vera  Cruz 
alone.  It  is  produced  on  an  extent  of  ground 
of  a  few  square  leagues.  There  is  not  a 
doubt,  however,  that  the  coast  of  Caracas,  and 
even  the  Havannah  might  carry  on  a  very 
considerable  trade.  We  found  in  the  course 
of  our  heri>orizations  very  aromatic  pods  of 
vanilla,  exceedingly  aromatic,  and  of  an  ex- 
traordinary size  in  the  mo^ntains  of  Caripe, 
on  the  coast  of  Paria;  in  the  fine  valley  of 
Bordones  near  Cumana;  in  the  environs  of 
Portocabello  and  Guaiguaza;  in  the  forests  of 
Turbaco  near  Carthagena;  in  the  Province  of 
Jaen  on  the  banks  of  the  river  Amazons; 
and  in  Guayana  at  the  foot  of  the  granite 
rocks,  which  form  the  great  cataracts  of  the 
Orinoco.  The  inhabitants  of  Xalapa,  who  carry 
on  the  commerce  of  the  fine  Mexican  vanilla  of 


Digitized  by  VjOOQ iC 


S8         POLÎTICAL  ESSAY  ON  THE         [book  iv. 

Misaotla,  w&te  abruck  with  the  excellence 
of  that  iNreugbt  by  M.  Boupland  from  the 
Orittotcoy  gathered  by  ns  in  the  woods  which 
surround  the  Randal  de  Maypure.  Vanilla 
filants  are  to  be  found  in  the  Island  of  Cuba, 
(EpidendrmB  Vanilla)  on  the  coast  of  Bahia» 
Honda,  and  at  Mariel.  That  of  St.  Domingo 
has  a,  very  long  fruit,  but  is  not  very  odori- 
fercms;  for  frequently  great  humidity,  while 
it  is  favourable  to  the  vegetation,  is  unfavour- 
aUe  to  the  devdopement  of  the  aromatic. 
fiHowever  botanical  travellers  must  not  judge 
^  Hie  quality  of  the  vanilla,  from  the  odour 
which  H  gives  out  in  the  forests  of  America; 
for  this  odour  is  in  a  great  measure  owing 
to  the  'flower,  which  in  the  deep  a^d  hu- 
mid vailles  of  the  Andes,  is  sometimes  four 
or  five  centimetres  in  length^. 

The  author  of  the  PhvUm^hical  HisUmf  4)f 
ike  East  aiul  West  Indies1[,  complains  of  being 
.unable  to  procure  satisfactory  information  res- 
pecting the  cultivation  of  the  vanilla  in  Mexico. 
He  did  not  «ven  know  the  districts  where  it 
{was  produced.  Having  been  on  the  êpots,  I 
was  able  to  obtain  more  accurate  and  detailed 

*  Fcom  an  inch  and  a  balf,  to  2  inchas.    Trans. 

t  -RayM  T.  II.  p.  6S.  §  16.     ThU^  de  MenonvUk^  de 
la   Culture  du  Nopal^  p.  142^    A  small  quantity  of  vanilla  . 
k  also  cultivated  in  Jamaica,  in  t)ie  parishes  of  St.  Anne 
and8t.Mai7.    J9rotuii,p.d26. 
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kifermatibii  ;  and  I  coMuhed  at  Xakpa  mnà 
Vera  Cruz  persons,  who  for  thirty  year» 
have  carried  on  the  commerce  in  Yanilla  of 
MÎBantia,  C<ilipa  and  l^apantla.  The  follow*** 
mg  is  the  result  of  my  <i<eseardies  as  to  the 
aotoai  state  of  this  interesting^  branch  of  natiomS 
industry. 

AU  the  vanilla  sirpplied  by  Mexico  to  fiurope 
is  produced  in  the  two  intendaiicies  ef  Vera 
Cniz  and  Oa^caca.  ^is  pknt  principally 
abounds  on  the  eastern  slope  of  the  Coi'diUera  of 
Anahuac  between  19^  and  20^  of  latitude.  The 
natives  early  perceived  that  notwithstanding 
tiie  abundance,  the  hairest  was  very  dilfficulty 
on  account  of  the  vast  extent  of  ground  neces^ 
sary  to  to  be  gone  oyer  annually,  and  they  collect- 
ed a  great  number  of  the  plants  into  a  narrower 
space.  This  operation  did  not  demand  much 
care;  it  was  merely  necessary  t(T  clear  a  little 
tiie  soil,  and  to  pktnt  two  slips  of  epidmdruDi 
at  the  foot  of  a  tree,  or  to  fix  parts  cut  from 
the  stalk  to  the  trunk  of  a  Liquidamber,  $m 
Ocotea  or  an  arborescent  Piper. 

The  slips  are  in  general  fitwi  four  to  five 
decimetres  in  length*.  They  are  tied  to  the  trees 
up  ^^diich  the  new  stalk  mniit  clfanb.  Each  slip 
yields  frdit  in  the  third  year,  ^ey  calenlate 
on  ûky  pods  on  each  for  thirty  cht  forty  years, 
etpecia^y  if  the  vegetation  of  the  vanilla  is 

♦  About  a  foot.     Tram* 
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not  checked  by  the  proximity  of  other  clasp* 
ers  which  choke  it.  The  hayniUa  cimarana 
or  wild  vanilla,  which  has  not  been  planted  by 
the  hand  of  man,  and  which  grows  in  a  soil 
overgrown  with  shrubs  and  climbing  plants, 
i»ears  in  Mexico  froit  of  a  very  dry  nature^ 
and  in  exceeding  small  qtiantity. 

In  the  intendancy  of  Vera  Cruz,  the  districts 
celebrated  for  the  vanilla  commerce,  are  the 
svAdelegadon  de  Mistrnthf  with  the  Indian 
villages  Misantla,  Colipa,  Yacuatla,  (near  the 
Sierra  de  Chicunquiato)  and  Nautla,  all  for- 
merly belonging  to  the  Alcaldia  mayor  de  la 
Antigua;  ihejurisdiccion  de  Papantla^  and  those 
of  Santiago  and  San  Andres  Ttia:tla.  Misantla 
is  thirty  leagues  distant  from  Vera  Cruz  to 
the  north  west,  and  twelve  leagues  from  the 
sea  coast.  It  is  a  charming  place,  in  which 
the  torment  of  the  Masquitos  and  the  Gegenf 
80  numerous  in  the  port  of  Nautla,  on  t^e  banks 
of  the  Rio  de  Quilate  and  at  Colipa,  is  quite 
unknown.  If  the  river  of  Misantla,  the  mouth 
of  which  is  near  the  Barra  de  Palmas,  were 
rendered  navigable,  this  district  would  soon 
reach  a  high  degree  of  prosperity. 

The  natives  of  Misantla,  collect  the  vanilla 
in  the  mountains  and  forests  of  Qmlate.  The 
plant  is  in  flower  in  the  months  of  February 
and  March.  The  harvest  is  bad,  if  at  this 
period  the  north  winds  are  frequent  and  ac- 
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compa^ied  withmucb  rain.  The  flower  dr<^ 
without  yielding  fruit  if  the  humidity  is  too 
great.  An  extreme  drought  is  equally  hurtful 
to  the  growth  of  the  plant.  Howeyer  no 
insect  attacks  the  green  fruit,  on  account  of 
the  milk  it  cwtains.  They  begin  to  cut  it 
in  the  months  of  March  and  April,  after  the 
sdb-delegate  has  proclaimed  that  the  harvest 
is  permitted  to  the  Indians:  it  continue^  to 
the  end  of  June.  The  natives  who  remam 
eight  successive  days  in  the  forests  of  Quilate^ 
sell  the  vanilla  fresh  and  yellow  to  the  ^eiUe 
de  razon^  L  e.  the  whites,  mestizoes  and  nm- 
lattes^  who  alone  know  the  bénéficia  de  la  bagf^ 
niUoj  naa^ely,  the  manner  of  drying  it  with  care, 
giving  it  a  silvery  lustre,  and  sorting  it  for 
transportation  into  Europe.  The  yellow  fruitif 
are  spread  out  on  cloths,  and  kept  exposed 
to  the  sun  for  several  hours.  When  sufficiently 
heated,  they  are  wrapped  up  in  woollen  cloths 
for  evaporation,  when  the  vanilla  blackensi 
and  they  conclude  with  exposing  it  to  be 
dried  from  the  morning  to  the  evening  in 
the  heat  of  the  sun.  *   ^ 

The .  method  of  preparing  the  vaniUa  at 
Colipa  is  much  superior  to  the  bénéficia  lemj 
ployed  at  Misantla.  It  is  asserted  ths*  .oi| 
unpacking  the  vanilla  at  Cadiz,  not  more  than 
six  per  cent,  is  fopnd  to  be  damaged  in  tlmt 
of  CoUpa,  while  in  thatjof  Misantla  the  quau^ 
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iity  #f  rotten  or  damaged  pod»  amoants  to  àt 
least  the  double.  This  last  variety  is  more 
difficult  to  dry,  because  its  ftnit  is  larger  and 
more  aqueous  than  that  of  Golipa,  which  is^ 
produced  in  savannahs,  and  not  in  the  moun-' 
tains,  and  is  called  hayniUa  de  acaguales.  When 
Û^  rainy  season  does  not  permit  the  inhabi- 
tants of  Misantla  and  Golipa  to  expose  the  va- 
nilla to  the  rays  of  the  sun,  they  are  obKgeé 
t^  i^cur  to  an  artificial  heat,  till  it  have  ac- 
quired a  bladdsh  colour,  and  is  covered  with 
silvery  spots  (memofiaa  pketeadas)  They  fonm 
by  means  of  miall  reeds  a  frame  which  they 
suspend  by  eords,  and  cover  with  woollen  doth^ 
and  on  which  Aey  spread  the  pods.  The  fire 
is  plfifcced  below,  but  at  a  considerable  distance. 
The  pods  are  dried  by  agitating  slightly  the 
firame,  and  gradually  heating  the  reeds  and  the 
clodi..  Much  care  and  long  experience  is  neces- 
wary  to  succeed  in  drying  sufficiently  the  va- 
nilla m  this  way,  which  is.  called  beneficio  de 
po9ceyoh  The  loss  is  generally  very  great 
when  artifi^sd  heat  is  employed. 

At  Misantla,  the  fruits  of  the  vanilla  are 
cellaeted  into  packets  called  mazos:  a  mazo. 
eontams  60  pods,  consequently  a  thousand 
fmSÊKf)  twenty  mazos.  Although  the  whole 
qf  the  vamlia  which  enters  into  commerce 
appenrs  to  be  the  produce  of  a  single  species 
of  ^idendrum   (Tlilxochitly)  yet  the  fruit    is. 
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nevOTthele^  divided  into  four  different  classed* 
The  nature  of  the  soil,  the  humidity  of  the  air, 
and  the  heat  of  the  sun,  have  all  a  singular 
influence  on  the  size  of  the  pod,  and  the  quantity  « 
of  oily  and  aromatic  parts  contained  in  it.  The 
four  classes  of  vanilla  are  the  following,  begin- 
ning with  those  of  a  superior  quality:  bayniUa 
fina  in  which  the  grande  Jina  and  the  chicafina 
or  mancuertia  are  again  distinguished;  the 
zacate;  the  rezacate^  and  the  hasura.  Each 
elass  is  easily  recognized  in  Spain  from  the 
manner  in  which  the  pacquets  are  made  up. 
The  ffra9lde  fica  is  in  general  22  centimetres  in 
laigth^,  and  each  mazo  weighs  at  Misantla  ten 
ounces  and  a  half,  and  at  Golipa  from  nine  to 
ten  ounces.  The  chica  Jina  is  five  centimetre* 
shorter  than  the  former,  and  is  purchased  one 
half  cheaper.  The  zacate  is  a  very  long  vanilla, 
extremely  slender  an<J  very  acqueous.  The 
hàsura^  of  which  a  pacquet  contains  a  hundred 
pods,  serves  only  to  fill  the  bottom  of  the  pack- 
ages sent  to  Cadiz.  The  worst  quality  of  the 
Misantla  vanilla  is  called  hayntlla  cimarana 
(wild)  or  haynilla  palo  ;  it  is  very  slender  and 
almost  destitute  of  juice.  A  sixth  variety  the 
hayniUa  pompona  has  a  very  large  and  beautiful 
fruit.  It  has  been  several  times  sent  to  Europe^ 
and  by  means  of  the  Genoese  merchants  into 

*  8i  inches.    Trans. 

vol..  HI.  i> 


Digitized  by  VjOOQ iC 


«4         PQUTIC  Ai  ES8AÏ  ON  THP        Ew>ic  W* 

the  Levant  ;  but  as  its  odour  is  différât  jdran 
the  yanilla  called  grande  jma  it  ha^  |i^Y<er 
hitherto  had  any  sale. 

We  see  from  what  has  been  stated  respectipip 
Uie  vanilla  that  it  is  with  the  goodness  of  th]« 
commodity  as  with  that  of  the  quinquina  whi^ 
not  only  depends  on  the  species  of  çinchom.. 
from  which  it  proceeds,  but  also  o^  tii^  h?^ght 
of  the  country,  the  exposure  of  the  tree,  thft 
period  of  the  harvest>  and  the  care  en^ployed 
in  drying  the  bark.    The  commerce  of  both  the 
vanilla  and  quinquina  is  in  the  hands  of  a  fpm 
persons  called    hohUitadores  because  th«y  ad-» 
vance  money  to  the  casecheros,  i.  e.  to  the  Indiaas 
employed  in  the  harvest,  who  are  in  this  W9y. 
under  the  direction  of  undertakers.  .  The  l«tt^ 
draw  almost  Uie  whole  profit  of  th^  bra^tch  of 
B^exican    industry.     The   competition   ainoQg 
the    purchasers  is  so  much    less   at  Misantljà^ 
and  Colipa,  as  a  long  experience  is  pec^ssary  t^ 
guard  against  deception  in  the  purchase  of  pre- 
pared  vanilla.      A  single  stained    pod  (mon- 
chada)  may  occasion  the  loss  of  a  whole  chep^ 
in  the  passage  from  America  to  Eurqpe.     Th^ 
blemishes  which  are  thus  discovered  either  in 
the  pod  or  the  stalk  (garganta)  are  designajte4 
by  particular  names  {mqjo  negrOf  mofo  blanç^. 
go/rro.)    A  prudent  purchaser   examines  oven 
and  over  the  pacquets  which  he  sends  in  the 
same  chest. 
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The  kabiiitadbres  have  pérdh^èd  fai-  tiib 
kÉt  iWèh^é  years,  the  tbousand  of  vmilla  of  tiie 
ftrst  class  at  an  average  price  of  25  ^r  B& 
piastres  ;  the  thotifiand  of  zacate  at  ten»  and  of 
ftZ€Êcate  at  foor  piastres.  In  1803  die  price  of 
the  grande  Jina  was  50,  and  the  zaeate  15 
piastres.  The  purchasers  far  from  paying  the 
In<fians  itt  ready  money,  ^pply  them  in  barter, 
and'  at  a  very  high  price,  with  brandy,  cocoa, 
wine  and  more  especially  with  cotton  cloth 
manufactured  at  Puebla.  In  this  barter  consists 
part  of  the  profits  of  these  monopolists. 

The  district  of  Papantla^  formerly  an  Àïcaù 
aid  mayuTf  is  situated  18  leagues  to  the  north- of 
Misantla;  it  produces  very  little  vanilla,  and 
thai  little  is  besides  badly  dried,  though  very 
aromatic.  The  Indians  of  Papantla  as  well  ay 
those  of  lïaufla,  are  accused  of  introducing 
tiiemselves  fèirtiveiy  into  the  forests  of  Quilaté 
fût  the  sake  of  collecting  the  firuit  of  the  epiden* 
drum  planted  by  the  natives  of  Misantla.  Ite 
the  intendancy  of  Oaxaca,  the  village  of  Tetrftfe 
is  celebrated  for  thé  superior  quality  of  the 
vanilla  produced'  in  the  neighbouring  fDrests. 
It  appears  that  this  variety  was  the  firàt  which 
Df  as  introduced  into  Spain  in  the  sixteenth  cen- 
tury; for  even  at  this  day  the  hayniUa  de 
Téktila  is  considered  ^t  Cadiz  as  preferable  to 
every  other.  It  is  itideed  dried  with  much  cai-e^ 
being   pricked    with    pins   and    su^peûdëd^  bv 

l>2 
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threads  of  the  Pite  ;  but  it  weighs  less  by  nearly 
a  ninth  than  that  of  Misantla.  I  know  not  the 
quantity  of  vanilla  produced  in  the  province  ot 
Honduras  and  annually  exported  from  the 
small  port  of  TruxiUo,  but  it  i^pears  to  be  very 
inconsiderable. 

The  forests  of  Quilate  yield  in  very  abundant 
years  800  millares  of  vanilla  ;  a  bad  harvest  in 
very  rainy  years  amounts  only  to  200.  The. 
mean  produce  is  estimated  thus 

Millares. 
Misantla  and  Colipa      ......        700 

P^antla       -, 100 

Teutila -        •        110 

The  value  of  these  910  millares  is  at  Vera 
Cruz  from  30  to  40,000  piastres.      We  must 
add  the  produce  of  the  harvests  of  Santiago 
and  San  Andres  Tuxtla,  for  which  I  am  in  want 
of  sufficiently    accurate   data.      It    frequently 
happens  that  the  harvest  of  one  year  does  not 
pass  all  at  once  into  Europe,  but  that  a  part  of 
it  is  reserved  to  be  addçd  to  that  of  the  follow- 
ing year.     In  1802,  1793  millares  of  vanilla 
left  the  poi*t  of  Vera  Cruz.    It  is  astonishing 
that  the  total   consumption  of   Europe  is  not 
greater. 

The  same  eastern  slope  of  the  Cordillera  on 
which  the  vanilla  is  produced,  produces  also  the 
sarsaparUla  (zarza)  of  which  there  was  exported 
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from  Vera  Cruz  in  1803  nearly  250,000*  kilo- 
grammesf  and  the  Jalap  (Pur^a  de  Xalapa) 
which  is  the  root,  not  of  the  mirabilis  jalapa,  of  the 
M.  long^flora,  or  of  the  M.  dichotoma,  but  of  the 
convolvulus  jalapa.  This  convolvolus  vegetates 
at  an  absolute  height  of  from  13  to  14  hundred 
metres  J  on  the  whole  chain  of  mountains  extend- 
ing from  the  Volcan  d'Orizaba  to  the  Cofre  de 
Perote.  We  did  not  meet  with  it  in  our  herbo- 
risations around  the  town  of  Xalapa  itself;  but- 
the  Indians  who  inhabit  the  neighbouring  vil- 
lages brought  us  some  excellent  roots  of  it 
collected  near  Banderilla  to  the  east  of  San 
Miguel  el  Soldado.  This  valuable  remedy  is 
procured  in  the  Suhdelegacion  de  Xalapa^  around 
the  villages  of  Santiago»  Tlachi,  Tihuacan  de 
ios  Reyes,  Tlacolula,  Xicochimalco,  Tatatila, 
Yxhuacan,  and  Ayahualulco;  in  the/umdiccion 
de  San  Juan  de  Ios  Llanos,  near  San  Pedro 
Chilchotla  and  Quimixtlan  ;  in  the  partidos  of 
the  towns  of  Cordoba,  Orizaba  and  San  Andres 
Tuxtla.  The  true  Purga  de  Xalapa  delights 
only  in  a  temperate  climate  or  rather  an  almost 

*  551,7501b.  avoird.    Trans. 

f  The  sarsaparilla  employed  in  commerce  proceeds  from 
several  species  of  smilax,  very  diferent  bom  the  S«  Sarsa- 
parilla. See  the  description  of  the  ten  new  species, 
brought  by  us  in  the  qpecies  of  M.  WiBdenato.  T«  ty«  P.  u 
p.  773. 

t  Vnm  4M4  to  4592  feet    Trans. 
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cold  climate,  in  shaded  valleys  and  on  the  slope 
of  mountains.  I  was  so  much  the  more  sur-^ 
prized,  therefore  on  learning  after  my  return  to 
Europe  that  an  inteUigent  traveller  who  has 
displayed  the  greatest  zeal  for  the  good  of  his 
country,  Thiery  de  Menonville*  had  asserted 
that  he  found  the  jalap  in  great  abundance  in 
the  arid  and  sandy  tracts  in  the  neighbourhood 
of  the  port  of  Vera  Cruz,  and  coneiequently 
under  a  climate  excessively  warm,  and  at  the 
level  of  the  ocean. 

Raynal  assertst  that  Europe  consumes 
annually  7500  quintals  of  jalap.  This  esti* 
mate  appears  too  much  by  one  half;  for  from 
the  most  accurate  information  which  I  was 
able  to  procure  at  Vera  Cruz,  there  was  only 
exported  from  that  port  in  1802,  2921  and  ii 
1803,  2281  quintals  of  jalap.  The  price  at 
^alapa  is  from  120  to  150  francs  the  quintal. 

A^e  did  not  see  during  our  stay  in  New  6pai% 
the  plant  which  it  is  pretended,  yields  the 
rpot  of  Mechoacatif  (the  QTacwacAe  of.  the  T%- 
rasc^  Indian^,  and  the  TtalanthcniUlfjipUH  (4 
the  Aztecs.)    We  never  even  during  the  course 

♦  IÇhiery^  p.  59.  This  jqlap  of  Vei»  Cruz  cqppefin,  to 
be  the  ^unQ  with  that  fouod  by  Mr.  Michaux,  in  Florida. 
See  the  Memoir  of  IN^r.  DesfoiitaineSi  on  the  Convolvulus 
Jal^pa,  in  the  Anriaks  du  Museum  cCHistoirc  ^qtfirdU, 
t.ii.pi.120. 

t  Hkt.  Philos.    T.ii.p,.ee. 
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of  onr  travels  in  the  antient  kingdom  of 
Miehoaean,  which  is  part  of  the  intendancy 
of  Yalladolidy  heard  any  mention  made  of  it. 
The  abbe  Clayigero^  relates  that  a  physician 
of  the  late  king  of  Tzintzontzan»  commnnica* 
ted  ihe  knowledge  of  this  remedy  to  the  re- 
ligious misMonaries  of  the  expedition  of  Cortez. 
Does  there  really  exist  a  root,  which  under 
the  name  of  MechoacaUf  is  exported  from 
Vera  Cruz,  or  does  this  remedy  which  is  the 
same  as  the  Jeticucu  of  Marcgravef,  come 
from  the  coast  of  Brazil?  It  appears  even 
that  antientlythe  true  Jalap  was  called  Me^ 
ehùocaUf  and  that  by  one  of  those  mistakes 
so  frequent  in  the  history  of  médecines,  the 
denomination  has  been  afterwards  transferred 
to  Uie  root  of  another  plant. 

Tltô  cultivation  of  Mexican  Tobacco^  might 
become  a  branch  of  ag^culture  of  the  very 
highest  importance,  if  the  trade  in  it  wer« 
free  ;  but  since  die  introduction  of  the  mono» 
poly,  or  since  the  establishment  of  the  nayol 
farm^  (el  estanco  real  de  Tabaco)  by  the  Fmte- 
dar  Don  Joseph  de  Galvez  in  1764,  not  only 
aspecial  permission  is  necessary  to  plant  tobaeco, 
and  the  cultivator  obliged  to  sell  it  to  the  /armf 
i^a  price  arbitrarily  fixed  according  to  the  worth 

*  Siariaanêicadi  Meuico^  T.  iL  p.  312. 
t  Litm.  Mai.  Medico^  lT4f9,  p.  28.    Murrat^  Jpparoius 
mfficomjiiicm,  T.  L  p.  62. 


Digitized  by  VjOOQ IC 


40         POLITICAL  ESSAY  ON  THE         C»ook  it. 

of  the  produce;  but  the  cultivation  is  even 
limited  solely  to  the  environs  of  the  towns 
of  Orizaba  and  Cordoba,  and  the  partidiOê  of 
Huatusco  and  Songolica,  situated  in  the  in- 
tendancy  of  Vera  Cruz.  Officers  with  .  the 
title  of  guardcLs  de  iabacOf  travel  the  country 
for  the  {purpose  of  pulling  up  whatever  to- 
bacco they  find  planted  beyond  those  districts 
which  we  have  named,  and  fining  those  far- 
mers who  think  proper  to  cultivate  what  is 
necessary  for  their  own  consumption.  It  was 
believed  the  contraband  trade  would  be  di- 
minished, by  limiting  the  cultivation  to  an 
extent  of  four  or  five  square  leagues.  Before 
the  establishment  of  the  farm^  the  intendancy 
of  Guadalaxara,  and  especially  the  partidos 
of  Autlan,  Ezatlan  and  Ahuzcatlan,  Tepic, 
Santixpac  and  Acaponeta,  were  celebrated  for 
the  abundance  and  excellent  quality  of  the 
tobacco  which  they  produced.  These  formerly 
happy  and  flourishing  countries,  have  been 
decreasing  in  population  since  the  plantations 
were  transferred  to  the  eastern  slope  of  the 
Cordillera. 

The  Spaniards  first  obtained  their  knowledge 
of  tobacco  in  the  West  India  Islands.  The 
word,  adopted  by  all  the  nations  of  Europe, 
belongs  to  the  language  of  Hayti  or  St. 
Domingo;  for  the  Mexicans  called  the  plant 
yetlf  and  the   Peruvians  sayri*.     The  Indians 

^  Hemande%t  Lib.  v.  c  51.  p.  17S.     Clavigero^  T.  ii. 
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in  Mexico  and  Pern  smoked  tobacco,  and 
used  it  ground  into  snufF.  The  great  lords 
at  the  court  of  Montezuma,  used  to  smoke 
tobacco  as  a  narcotic,  not  only  for  the  after- 
noon siestOj  hut  to  procure  sleep  in  the  mor- 
ning immediately  after  breakfast,  as  is  still  the 
practice  in  many  parts  of  equinoctial  America. 
The  dried  leaves  of  the  yetl  were  rolled  up 
into  cifforesy  and  put  into  tubes  of  silver,  wood, 
or  reed;  and  ft'equently  they  mixed  with  it 
the  resin  of  the  liquidambar'styraçifluaf  and  other 
aromatic  matters.  The  tube  was  held  in  one 
hand,  and  with  the  other  the  nose  was  stopt 
up,  so  that  the  smoke  of  the  tobacco  might 
be  the  more  easily  swallowed.  Several  per- 
sons were  even  contented  with  drawing  in 
the  smoke  by  the  nose.  Although  the  picietl 
(nicatiana  rf£stica)  was  much  cultivated  in  the  . 
antient  Anahuac,  it  appears  however  that  per- 

p.  227.  GarcUasso,  Lib.  ii.  c.  25.  The  ancient  Mexicans 
used  to  recommend  tobacco  as  an  excellent  remedy  for 
the  tooth-ache,  colds  and  colics.  The  Caraibs  used  mashed 
tobacco  leaves  as  a  counter-poison.  In  our  journey  on 
the  Orinoco,  we  saw  mashed  tobacco  succestfolly  applied  "^ 
to  the  bite  of  venomous  serpents.  After  the  fiEunous 
Befuco  del  GuacOy  the  knowledge  of  which  we  owe  to  M. 
Mutis,  tobacco  is  undoubtedly  .the  most  active  counter- 
poison  of  America.  The  cultivation  of  tobacco  has  been 
propagated  with  so  great  rapidity,  that  m  1559  it  began 
to  be  sown  in  Portugal,  and  in  the  beginning  of  the  17th 
century  it  was  planted  in  the  East  Indies.  BeekmannU 
Cachicte  der  Erfindungenp  B.  iii;  p.  $66. 
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90BB  in  easy  circraostanoes  used  tobacco  alone  ; 
for  we  see  at  this  day  that  the  use  is 
entirely  unkno¥m  to  the  Indians  of  pure  ex- 
traction^  because  they  almost  all  descend  from 
the  lowest  class  of  the  Aatoc  nation^. 

At  Vera  Cruz,  the  quantity  of  tobacco  pro- 
duced in  the    districts  of    Orizaba  and  Cor- 
dova, is    estimated  at  eight   or  ten  thousand 
terdagf^  (at  8  arrobas)  equal  to  1^600,000  or 
2,000,000  of  pouncb;   but    this    estimate  ap- 
pears to  be  a  great  deal  too  low.     The  king 
pays  for  the  pound  of  tobacco  to  the  culti- 
vator 2i  reals,  that  is  to  say  21  sous  for  the 
kilogramme.     We  shall  see  in  the  sequel  of 
this  work,  and  from  data  which  I  extracted 
firom  official  papers,  diat  the  farm  of  Mexico 
of  tobacco  and  mxtS,  is  aimually  sold  in  the 
country  even  for    more    dian  39^  millions  of 
francsf,    and  that  it   yields   to  the    king  a 
net  profit  of  more  than  20  millions  of  livres 
toumois|.     This    consumption  of   tobacco   in 
New  Spain  must  appeaar  enormous,  especially 
"mh&Ek  we  contfder  that  fiH>m  a  population  of 
^1,800,000  soidi^  we  must  deduct  two  miBiona 
and  a  half  of  Indian  who  never  smoke.    In 
Mexico  the  farm  is  an  object  of  much  greater 
importancci    to    the    public    revenue  than  in 

♦  See  VoL  i.  ch«  ti.  p.  155. 
t  I,583,46QL  sterling.     Tram, 
t  8SS,400{.  sterling.     Trt^u. 
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P^rc^  bepwie  m  tli0  Ibrmcr  .the  mimbev  of 
ijvhitds  is  grei^ter^  and  th^  c«st4Mn  of  «mokisf 
o^^rg  i»  mueh  mora  general^  and  is  even 
pntctiaed  by  women  and  chiklreBu  In  FranM, 
wli^re  m^cording  to  the  researches  of  Bfr. 
Fiibre  de  TAude^  there  are,  eight  miMioas  of 
iahat^itaiits  who  use  tobmn^v  the  total  con* 
mmption  is  meure  than  forty  millions  of  pounds; 
but  the  value  of  the  foreign  tobacco  import 
ted,  only  am(»mted  in  1787  to  14^142,000  litres 
t^wwmpis*. 

New  Spam  far  from  exporting  its  own  to* 
h^cifQ,  draws  annually  nearly  66,000  pounda 
firwot  the  Havannah.  The  vexations,  whiob 
the  pliM»t^rs  expérience,  added  to  the  {»refe« 
Ifmce  given  to  iSm  ooltivatioiii  cl  coffiie,  have 
however  nmoh  diminished  the  pandnoe  of  the 
jOirmatCuba.  Attfanday  thaiIabuidsûavod|y 
supplies  lôOiiQOOavm&ai^  whereas  bafora  17M» 
in  good  year^,  the  evqi  was  estuMatad  al  Slf  ,OQt 
^^Totm,  (7,87^,000  poundftf)  <tf  which.  WOfiW 
arrohes  were  oanmmed  in  the  Island^  and 
138,000  sent  to  Spai%  This  hrantsh  of  M» 
loniid  indastry  is  of  the  very  gveatesi  ioqpofh 
tW/a^  even   in  its  actual  state  of  monnpo^ 

t  JSayno/,  (T.  iii.  p.  fSS.)  oq^  «Himlid  the  fyoduce 
at  4>9675,000  pounds»  Virginia  produced  snnually  before 
1T7S  more  than  55,000  hogsheadst  or  36  millions  of  poundl' 
oftobacco.    Jeffèr9(^f.^îlff. 
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and  coiHitramt.  Zia  rento  de  tabaco  of  die 
peninsola,  yields  a  net*  revenue  of  six  millions 
of  piastres,  a  revenue  arising  in  a  great  mea^ 
sure  from  .the  sale  of  the  tobacco  of  the 
Idand  of  Cuba  sent  to  Seville.  The  maga- 
zines of  this  c  ty  sometimes  contain  stores 
of  18  or  19  millions  of  pounds  of  snuff,  the 
value  of  which  amounts  to  the  exorbitant 
sum  of  200  millions  of  livres*. 

The  cultivation  of  Indigo^  which  is  very 
general  in  die  kingdom  of  Guatimala,  and 
in  the  province  of  Caracas^  is  very  much 
neglected  in  Mexico.^  The  plantations  along 
the  western  coast,  are  not  even  sufficient  for 
the  few  manufactures  of  home  cotton  cloth. 
Indigo  is  annually  imported  from  the  -kingdom 
of  Guatimala,  where  the  total  produce  of  the 
plantations  amounts  to  the  value  of  12  nul- 
lions  of  livres.  This  substance  as  to  which 
Mr.  Beckman  has  made  such  learned  researches, 
was  known  to  the  Greeks  and  Romans  under 
the  name  of  indicwn.  The  word  am7,  which 
bas  passed  into  the  Spanish  language,  is  de* 
rived  from  the  Arabian  word  mz  or  niL  Her* 
nandez  speaking  of  the  Mexican  indigo  calls  it 
aniz.  The  Greeks  in  the  time  of  Dioscorides,  drew 
indigo  .from  Gedrozia;  and  in  the  I9th  cen- 
tury Marco  Polo  carefully  described  the  mode  of 
its  preparation  in  Hindostan.    Raynal  is  wrong 

^  8;SS4>,000f.  sterling.    Trans. 
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wben  he  maintaiiis  that  the  Europeans  intn^» 
duced  the  cultivation  of  that  yaluable  plant 
mto  America.  Several  species -of  indigcferm 
are  peculiar  to  the  N^w  Continent.  Ferdi* 
nand  Columbus  in  the  life  of  his  &ther/itten* 
tions  indigo  among  the  prddactions  of  the 
lidand  of  Hayti.  Hernandez  describes  the- 
process  by  which  the  natives  of  Mexico  seppt» 
rated  the  fecula /from  the  juice  of  the  jdant, 
a  proeetô  diffiorent  from  thi^  now  em- 
'ployed.  The  small  cakes  of  indigo  dried  by 
fire  were  called,  mohmUi  or  tUvékmOi.  The 
plant  was  even  designated  by  the  name  Xwh* 
qmUpiizakuac.  Hjemandez*  proposed  to  the 
court*  to  introduce  the  cultivation  of  indigo 
into  the  southern  part  of  Spain.  I  kiiow  not 
if  his  counsel  was  followed^  but  it  is  certain 
that  indigo  was  very  common  in  Malta»  till 
towards  the  end  of  the  17tib  century.  The  spe* 
cies  of  inàigof era  from  which  indigo  is  at  this 
day  procured  in  the  colonies,  are  :  The  indi* 
gofera  tinctoria,  I.  luiil,  I.  dis^erma»  and  L 
argetftea,  as  is  proved  by  the  most  antient 
hiero^yphical paintings  of  the  Mexicans;  evmi 
thirty,  years  after  the  coiïquest,  the  Spaniards 
who  had  not  yet  found  out  die  materials  for 
making  ink,  wrote  with  indigo»  as  is  proved* 

^  HemandeZf  Lib.  iv.  c  12.  p.  108.     Clavigero,  iL  189. 
Beckmamit  1.  c.  IV.  474^532.    Berthottet,  EkmeO^He  PaH 
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by  ibe  fwpcm  pireserved  in  tiie  âmhÎTe»  of  tto 
ÔiAe  de  MotttelèdM,  who  k  the  last  detdendknt 
df  the  tenily  ef  Corte»;  At  Santa  ¥ë  thèf' 
«tifr  write  wkb  tf)  juice  elttrtte<ed  fron  tbe  friâtf 
at  fie  UtiHà  (C'eMHtm  TSActortem),  énâ  them 
esAêts  an  <irdâf  ef  th#  cointy^  pfoUbttitig  littf 
vkiéro^  from  taààg  in  iheif  <^cial  papei^^. 
adf  ethei^  rndterids  dian  this  blue  df  the  17rilki,r 
beeawe  it  lad'  been  Ibusd  that  it  y^M  more 
iiMtortruelttble  than  Hêb  best  Bnropeaii  irts/ 

Afli»'  eati&AilIf  exsifiining  those  tegetabkto 
wkieh  ai^*  ^  importani^  tiy  the    agricultiii^ 
and  co^lHtterce  of  Mexicoy  it  reniaiiia  foe  ttf 
tù  give  A  rapid   view  of   the  p^ôéheeUm»  €f 
the  âHimûl  kmffdnmk    AMhong^  one  of  tliéSé' 
preitrdionsi  in  liie  greatest  request,  eoehinMl^ 
hà\Mig9  originaHy  to  New  Spexa,  H  ia  eertain^' 
hlMep^  «bat  the  Blest  interesting  prodnctiMià} 
fer  thB  prosperity    of   the    hababHairtsr    hat^ 
hmià  hitrodueed  there  from  the  antient  conw  . 
tkieiii.    Ihe:  Mexicana    had  not  endéavcroreKl 
ta>  reduce  to  a  domestic  state  the  two  speeiei^ 
of  wttd-  (OBCÊkj  (Bo6  Americamus  and  Bost  S/ht^ 
ckaàtt)  wUch  Wander'  in  herds  over  the  plain»' 
IB  the  neighbourhood    of  the  iKe  del  Nortec 
'Shtj  were    unacquainted    with    the    Uaiwa^ 
y9t\[àxki  in  thfio  CordiUera  of  the  Andes  «  not 
found  beyond  the  limits  of  the  Southern  He*' 
tni8||here.    They    made  no  use    of  the  wild 
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flheap  «f  Califonda  ^  nor  of  the  goato  of  the 
iBomtoiiis  of  Mooiterey.  Among  the  nmnerMS 
vflrieties  of  dogsf  pcMailiar  to  Mexico,  omo 
alone,  the  Tècàicki  served  ibr  food  to  the  kh 
hahitasEts.  Undoubtedly  the  want  ùi  domestic 
M^pw^^la  was  kss  felt  h^bre  the  conquest» 
when  every  family  eultivated  but  a  smafl 
extent  of  ground,  and  whea  a  great  paii  of 
the  inhabitants  liyed  almost  ^Kclusively  on 
vegetables.  However  the  want  of  these  ani* 
mais  compelled  a  numerous  ckuss  of  the  in* 
habitants,  the'  Tbxuuinuh  to  labour  as  beast» 
of  burden,  and  to  pass  their  lives  on  the 
highways.  They  were  loaded  with  large  lea«* 
them  chests  (in  Mexican  PetlacaUi^  m  Spa* 
nish  petacas)  which  contained  goods  to  the 
weight  of  30  or  40  kilogrammes  |; 

Since  the  middle  of  the  sixteenth  century, 
the  most  useful  animals  of  the  old  con* 
tinenty  oxen,  hwses,    dieep,    and    hogs,    have 

*  As  to  the  wild  sheep  and  goats  of  the  mountains  of 
Old  and  New  California,  see  Vol.  ii.  Chap.  viii.  p.  S27. 
"*t  See  my  Tableaux  de  la  Nature^  T,  L  p.  124f— 127. 
The  Curanchisa  tribe  of  the  northern  provinces  employ 
dogs  in  the  carriage  of  tents  like  many  of  the  tribes  of 
Siberia.  See  Vol.  ii,  p.  2^.  The  Peruvians  of  Sausa 
(Xauxa)  and  Huanca  ate  their  dogs  (runalco)  and  the 
Aztecs  w)tà  in  their  markets  the  flesh  of  the  mute  dog 
teMMf  which  was  castrated  for  the  purpose  of  fattening. 
LorenxanOf  p.  10S« 

t  Fzom  6S  to  88  lb.  avoird.    Tram. 
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multiplied  gurprisingly  in  all  the  parts  dP  New 
Spain,  and  es^^ecially  in  the  vast  plains  of 
the  Pravincias  Internas.  It  would  be  super- 
fluous to  refute  here*  the  rash  asserttcm  of 
M.  de  Buffon,  as  to  the  pretended  degeneracy 
of  the  domestic  animals  introduced  into  the 
New  Continent.  These  ideas  were  easily 
propagated,  because,  while  they  flattered  the 
vanity  of  Europeans,  they  were  also  con- 
nected with  brilliant  hypotheses,  relative  to  the 
ancient  state  of  our  planet  When  facts  are 
carefully  examined,  naturalists  perceive  no- 
thing but  harmony  where  this  eloquent  writer 
announced  discordancy. 

There  is  a  great  abundance  of  homed  cattle 
all  along  the  eastern  coast  of  Mexico,  es- 
pecially at  the  mouths  of  the  rivers  of  Al- 
varado,  Guasacualco,  and  Panuco,  where  nu- 
merous flocks  feed  on  pastures  of  perpetual 
green.  However,  the  capital  of  Mexico,  and 
the  great  cities  s^ljoining,  draw  their  animal 
food  from  the  intendancy  of  Durango.  The 
natives,  like  the  greatest  part  of  the  Asiatic 
tribes  to  the  East  of  the  Ganges  f,  care  very 

^  This  refutation  is  to  be  found  in  the  excellent  work 
otMr*  Jeffisnon  on  Virginiof  p.  109»  166.  See  also  Clavi" 
geraf  T.  iv.  p.  105,  160. 

f  For  exsmple,  in  the  South  East  of  Asia,  the  Chinese, 
and  the  inhabitants  of  Cochinchlna.  The  latter  never 
milk  their  cows,  though  the  milk  is  excellent  under  the 
T^ics,  and  'm  th9  warmest  regions  of  the  Earth.    Travels 
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little  for  milky  butter  and  cheese.     The  latter 
is  in  great  request  among  the  Casts  of  mixed 
extraction^  and  forms  a  very  considerable  branch 
of  exterior  commerce.     In  the  statistical  table 
drawn  up  by  the    Intendant  of  Gaadalaxara, 
in  1802,  which  I  have  frequently  had  occasion 
to  cite,  l3ie  annual  value  of  dressed   hides  is 
estimated    at  419,000    piastres,    and    that    of 
tallow  and    soap   at    549.000   piastres.      The 
town  of  Puebla  alone    manufactures  annually 
200,000  arrohas  of  soap,  and  82,000  ox  hides; 
but  the  exportation    of  these   articles   at    the 
Port    of   Vera    Cruz,    has    hitherto    been  of 
very  little   importance.    In    1803,    it    hardly 
amounted  to  the    value    of    140,000   piastres. 
It  appears   that  even  in    the  16th  century 
before  the  interior  consumption  had  been  aug- 
mented by  the  nlunber  and  the  luxury  of  the 
whites,  New  Spain  supplied  Europe  with  more 
hides  than  at  the  present  day.     Father  Acosta^, 
relates  that  a  fleet  which  entered  Seville  in 
1587,  carried  64,340  Mexican  hides.   The  horses 
of  the    northern    provinces,    and    particularly 
those  of  New  Mexico,  are  as   celebrated  for 
their  excellent  qualities  as  the  horses  of  Chili  ; 

at  Macaftney,  Vol.  iL  p.  15S,  and  Vol.  iv.  p.  59.  The 
Greeks  and  Romans  even  only  learned  to  Biake  butter 
from  their  commutif  cation  with  the  Scythians,  Thradana, 
and  the  Oermanic  -nations.  Bedonann,  1,  c.  B.  iiL  p.  089. 

♦  Lib.  iv.  C.  S. 

VOL.  in.  E 
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both  descend,  as  it  is  pretended,  from  the 
Arab  race;  and  they  wander  wild  in  herds^ 
in  the  Savannahs  of  the  Provincial  /n- 
temas.  The  exportation  of  these  hors^  to 
Natchez,  and  New  Orleans,  becomes  every  year 
of  greater  importance.  Many  Mexican  femilies 
possess  in  their  Hatos  de  gaiiado^  from  thirty 
to  forty  thousand  head  of  horses  and  oxen. 
The  mules  would  be  still  more  numerous, 
if  so  many  of  them  did  not  perish  on  the 
highways  from  the  excessive  fatigues  of 
journeys  of  several  months.  It  is  reckoned 
that  the  commerce  of  Vera  Cruz  alone,  em- 
ploys annually  nearly  70,000  mules.  More 
than  Ô000  are  employed  as  an  object  of  luxury 
in  the  carriages  *  of  the  city  of  Mexico. 

The  rearing  of  sheep  has  been  wonderfrdly 
neglected  in  New  Spain,  as  well  as  in  all 
the  Spanish  Colonies  of  America.  It  is  pro- 
bable that  the  first  sheep  inti-oduced  in  the 
16jth  century,  were  not  of  the  breed  of  travelling 
MerhioSf  and  particularly  that  they  were 
not  of  the  Leon,  Segovian,  or  Sorian  breed. 
Since  that  time,  no  care  has  been  employed 
in  the  amelioration  of  the  breed;  and  yet  in 
the  part  of  Mexico,  beyond  the  tropics,  it 
would  be  easy  to  introduce  the  system^  of  ma- 

*  Havannah  has  ^500  Calashes,  caDed  Vclantesy  which 
require  more  than  SOOO  mules.  In  ISOS,  the  number 
of  horses  in  Paris  was  calculated    at  S5>000. 
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ttagement  known  in  Bpain  by  the  hiffie  of 
MntUf  by  which  the  sheejp  change  theiii  clik 
BMte  -  with  the  seasons,  and  are  -  a^lways  itt 
Waiony  with  them.  Nothing  is  to  be  feared 
£or  tt^eâ  from  the.  prejudice  wiick  these  tra* 
veiling  flocks  might  occasion  to  Mexican 
agriculture.  At  pi-esent  the  finest  wool  is 
reckoned  to  be  that  of  the  Intendaney  of 
VaUadobd. 

It  is  worthy  of  remark,  that  neither  the 
eonunoa  hog,*  nor  the  hens  to  be  found  in 
all  làe  islands  of  the  South  Sea,  were  known 
to  the  Mexicans.  The  Ptcari  (Sus  tajasm) 
to  be  frequently  met  with  in  the  cottages  of 
the  B»tiTes  of  Sooth  America,  might  have 
easily  been  reduced  to  a  domestic  state;  but 
this  animal  is  only  ât  for  the  region  of  plains. 
Of  the  two  varieties  of  hog  which   are  now 

*  Pedro  de  Cieça,  and  Qarcilasso  de  la  Vega,  ha^e 
preserved  in  their  workB  the  names  of  the  Colonists  who 
first  reared  in  America,  the  domestic  animals  of  Europe. 
They  relate  that  in  the  middle  of  the*  16th  century, 
two  hogs  cost  ai  Peru  800Q  livres»  a  camel  S5,000,  ^an 
asft  7700,  a  cow  lâOO,  and  a  sheep  200  livres.  Cieça» 
Chronica  del  Peru  (Antwerp  1554)  p.  65.  GarcUassOf 
T.  i.  p.  ^28.  These  enormous  prices  besides  proving 
the  scarcity  of  the  objects  sold,  prove  also  the  abundance 
of  the  precious  metals.  General  Belcalazar,  who  had  pur- 
chased at  Buza  a  sow  for  4000  francs  could  not  resist  the 
iHBptation  of  eating  her  at  a  feast.  Such  was  the 
liizary  which  prevailed  in  the  army  of  the  ConquUtadorei* 
is2 
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the  mort  comnum  in  Mexico,  the  one  was  in- 
troduced from  Europe,  and  the  other  from 
the  Philippine  Islands.  They  have  multiplied 
amazingly  on  the  Central  Table  Land,  where 
the  valley  of  Toluca  carries  on  a  very  lucrative 
trade  in  bacon. 

Before  the  conquest  there  were  very  few 
poultry  among  the  natives  of  the  new  continent. 
The  maintainance  of  these  birds,  require  par- 
ticular care  in  countries  recently  cleared, 
where  the  forests  abound  in  carnivorous  qua- 
drupeds of  every  kind.  Besides,  the  inhabitant 
of  the  Tropics  does  not  feel  the  want  of  do- 
mestic animals  so  much  as  the  inhabitant  of 
the  temperate  zone,  because  he  is  freed  by 
the  fertility  of  the  soil  from  the  necessity  of 
labouring  a  great  extent  of  ground,  and  because 
thé  lakes  and  rivers  are  covered  vnth  an  in- 
numerable quantity  of  birds,  easily  caught,  and 
yielding  an  abundant  nourishment.  A  European 
traveller  is  astonished  to  see  the  savages  of 
South  America  bestowing  extreme  pains  in 
taming  monkeys,  Manaviri  (Ursus  caudwid'- 
vula)  or  squirrels,  while  they  never  endeavour 
to  tame  a  great  number  of  useful  animals, 
contained  in  the  neighbouring  forests.  How- 
ever, the  most  civilized  tribes  of  the  new  con- 
tinent, reared  in  their  stable-yards  before  the 
arrival  of  the  Spaniards,  several  gallinaceous 
birds,  as  hoccos,    (Crax  nigra,   C.  globicera^ 


Digitized  by  VjOOQ IC 


CHAP.  X.]  KINGDOM  OF  NEW  SPAIN.         5* 

and  C  pauxi)  turkies,  (meleagris  gallo-pavo) 
several  species  of  pheasants,  ducks,  and  moor- 
hens,   yacons,  or  gnans,    (penelope,  pava  de 
mante)  and  aras,  (psittacci  macrouri)  which  are 
considered  delicate    eating  when   yonng.     At 
this  period,   the   cock,    a  native    of  the  East 
Indies,  and  common  to  the   Sandwich  Islands, 
was  totally  unknown  in  America.    This  fact, 
important  in  its  connection  with  the  migration 
of   the  Malay  tribes,  has  been    contested   in 
Spain    since    the  end    of  the    16th    century. 
Learned  Etymologists  proved  that  the  Peruvians 
must  have  had  hens  previous  to  the  discovery 
of  the  New  World,  because  the  language  of 
the  Incas  designates  the  cock  by  a  particular 
word,  gualpa.    They  knew    not  that  gwdpa 
or  haaUpaf   is    a   contraction    of  AUikmOpaf 
and  that  the  natives  of  Cuzco  gave  in  derision 
the  name-  of  a  prince  detested  on  account  of 
tiie  cruelties    exercised    by  him    against   the 
fiemûly  of  Huescar,  to  the   cocks  brought  by 
the    Spaniards,     imagining,     which    appears 
strange  enough   to  the  ears  of   a  European^ 
diey^  found  some    resemblance  '  between   the 
crowing  of  that  bird,  and  the  name  of  Ata^ 
fauallpa«    This  anecdote,  to  be  found    in  the 
work  of  GarcUasso   (T.  i.  p.  331)  was  related 
to  me  'in  1802,  at  Caxamarca,  where  I  saw 
in  the  family  of  the  AstarpilcOf  the  descendants 
ef  the  last  Inca  of  Peru.    These  poor  Indians 
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inhabit  the  ruins  of  the  palace  of  Atahnallpa* 
Garcilasso  relates  that  the  Indians  imitated 
the  crowing  of  the  cock,  by  pronouncing  in 
cadency  words  ef  fmr  stfUables.  The  par- 
tisans of  Huescar  had  ccmiposed  burlesque 
song^  in  derision  of  Atahuallpa,  and  three 
of  his  generals,  named  Ôuilliscacha,  Chalchu- 
china,  atid  Ruminavi.  When  we  consult 
languages  as  historical  monuments,  we  must 
carefully  distinguish  what  is  ancient  from 
what  has  been  naturalyzed  by  custom.  The 
Peruvian  word  for  a  cat  micitUf  is  as  modern 
as  huaUpa.  The  Peinivians  formed  mmta  from 
the  radical  mizy  becstuse  they  observed  that 
the  Spaniards  made  use  of  it  in  calling  the 
«at,  and  they  believed,  therefore,  imz  to  be  the 
name  of  the  -animal. 

It  is  a  very  singular  phisiological  pheniH 
menon,  that  on  the  Table  Lajld  of  the  city 
of  Cuzco,  more  elevated  and  colder  than  that 
of  Mexico,  hens  have  only  begun  to  season  to 
the  climate,  and  to  propagate  within  the  last 
thirty  years.  Till  that  period,  all  the  cfaickesis 
perished  immediately  after  hatching.  At  pre- 
sent, the  different  varieties  of  hens,  especially 
those  of  Mosambique,  of  which  the  flesh  is 
black,  have  become  common  in  both  hemi- 
spheres, wherever  the  people  of  the  old  continent 
have  penetrated.  Several  tribes  of,  Savage 
Indians,  who  live  in  the  vicinity  of  European 
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settlements  have  procured  them.  When  we 
were  at  Tomependa,  on  the  banks  of  the  river 
Amazons^  we  saw  several  families  of  Xibaros 
Indians,  who  had  ei^ablished  themselves  at  Ta" 
tumbero  in  an  ajmost  inaccessible  place  between 
the  cataracts  of  Yaraquisa  and  Patorumi; 
and  several  hens  were  seen  in  the  huts  of  these 
savages,  when  they  were  visited  for  the  first 
time,  some  years  ago. 

New  Spain  has  supplied-  Europe  with  the 
largest  and  most  useful  of  domestic  gallinaceous 
birds,  the  turkey  (totùlin  or  huexolotl)  which 
was  formerly  found  wild  on  the  back  of  the 
Cordilleras,  from  the  Isthmus  of  Panama  to 
New  England.  Cortez  relates  that  several 
thousands  of  these  birds  which  he  calls  hens 
(ffaUinas)  were  fed  in  the  poultry-yards  of  the 
castles  of  Montezuma.  Prom  Mexico  the  Spa- 
niards carried  them  to  Peru,  to  Terra  Firma» 
(CastiUa  del  Oro)  and  the  West  India  Islands, 
where  Oviedo  described  them  in  lôlô.  Her- 
nandez even  then  very  well  observed  that  the  * 
wild  turkies  of  Mexico  were  much  larger 
than  the  domestic  ones.  The  former  are  only 
now  to  be  found  in  the  northern  provinces. 
They  withdraw  towards  the  north  in  proportion 
as  the  population  increases,  and  consequently, 
the  forests  become  more  rare.  An  intelligent 
traveller  to  whom  we  owe  a  very  interesting 
description  of  the  countries  to  the  west  of  the 
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Alleghany  moantains^,  M.  Micham,  informs 
us  that  the  wild  turkey  of  Rentacky  some- 
times weighs  even  40  pomids»  an  enormous 
weight  for  a  bkd  which  flies  so  rapidly,  es- 
pecially when  puimied.  When  the  English, 
in  1584,  landed  in  Virginia,  tuikies  had  for 
fifty  years  been  introduced  into  Spain»  Italy, 
and  England  f.  This  bird  did  not  then  pass 
from  the  United  States  into  Europe,  as  has 
been  falsely  maintained  by  many  naturalists. 
The  Pintades  (numida  meleagris)  designated 
so  happily  by  the  ancients  under  the  /lame  of 
aves  guttaUBy  are  very  rare  in  Mexico,  while 
they  have  grown  wild  in  the  Island  of  Cuba. 
As  to  the  musk-duck  (anas  maschata)  caUed 
by  the  Germans,  Turkish  duck,  which  has 
become  sp  common  in  our  poultry-yards, 
Europe  is  indebted  for  it  also  to  the  New 
Continent.  We  found  it  wild  on  the  banks 
of  the  river  Madelena,  where  the  male  grows 
to  a  prodigious  size.  The  ancient  Mexicans 
had  tame  ducks,  ^hich  they  annually  plucked, 
as  the  feathers  were  an  important  object  of 
commerce.  These  ducks  appear  to  have  been 
tossed  with  the  species  introduced  into  Europe. 
The  goose  is  the  only  one  of  the  birds  of  our 
poultry-yards  which  is  no  where  to  be  found 
"in  the  Spanish  Colonies  of  the  New  Continent. 

♦  Voyage  de  Michaux,  p.  190. 

t  Becknunn,  I.  c  T.  iii.  p.  288— S7(K 
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The  ccdtiratioii  of  the  malbeny,    and  the 
rearing  of  silk  tvormSf  were  introduced  by  the 
care  of  Cortez^   a  few    years  after    the  siege 
of  Tenochtitlan.    There  is  a  mulberry  tree  on 
^e  ridge  of  the  Cordilleras  peculiar  to  the  equi-* 
noctial    regions»  the  morus  acuminata^  BonpL 
which  we  found  wild  in  the  kingdom  of  Quito» 
near  the  villages  of  Piso  and  Puembo.     The 
leaf  of  this  mulberry  is  not  so  hard  as  that 
of  the  red  mulberry,  ( JIf .  ruhra)  of  the  United 
States»  and  the  silk  worms  eat  it  like  that  of 
the  white  mulberry  of  China.    This  last  tree» 
which    according  to  Olivier    de  Serres»    was 
(mly    planted    in    France»    m    the    reign  of 
Charles  the  eighth»  about  the  year    1494»  was 
already  very  common    in  Mexico»  about  the 
middle  of  the  16th  century/    A  ccmsiderable 
quantity  of  silk  was  then  produced  in  the  In- 
tendancy  'of  la  Puebla»  in  the  environs  of  Pa- 
nuco  ^»  and  in  the  Province  of  Oaxaca»  where 
several  villages  of  the  MistecCf   still  bear  the 
names  of  Tepexe  de  la  Seda,  (Silk)  and  San 
Franciâcà  ,de   la  Seda.     The    policy    of  the 
Council  of  the  Indies»  constantly  unfavourable 
to  the  manufactures   of  Mexico»   on   the   one 
hand»  and  on  the  other»  the  most  active  com- 
merce with  China»  and  the  interest  which  the 
Philippine  Company  have  in  selling  the  Asiatic 
silks  to  the  Mexicans»    seem  to    be  the  prin- 
cipal causes  of  the  gradual  annihilatian  of  this 

^La  Florida  del  Inca  (Madrid»  1723)  T.Lp.25& 
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branch  of  colonial  industry.  A  few  years  ago, 
an  individual  at  Queretaro,  proposed  to  the 
government  the  making  of  large  plantations 
of  mulberry,  in  one  of  the  finest  vailles  of 
Mexico,  la  Canada  of  the  baths  of  San  Pedro, 
inhabited  by  more  than  three  thousand  Indians. 
The  rearing  of  silk  worms  requires  less  care 
than  cochineal,  and  the  character  of  the  natives 
renders  them  extremely  fit  for  every  sort  of 
labour,  which  requires  great  patience  and 
minute  care.  The  Carvada,  which  is  two. 
leagues  from  Qucretaro,  towards  the  north  east 
constantly  enjoys  a  mild  and  temperate  climate. 
The  Lavms  persea  is  only  now  cultivated 
there,  and  the  viceroys  who  dread  to  infringe 
on  what  is  called  in  the  colonies,  the  rights 
of  the  Mother  Country,  have  been  unwilling 
to  adinit  the  ^Substitution  of  mulberries  to  the 
present  species  of  cultivation. 

New  Spain  has  several  [species  of  indi- 
genous caterpillars,  which  spin  silk  in  the 
manner  of  the  Bombyx  Mori  of  China,  but 
which  have  never  yet  been  sufficiently  exa- 
mined by  entomologists.  The  silk  of  the 
Misteca  derived  from  these  animals,  was 
an  object  of  commerce,  even  in  the  time 
of  Montezmna.  Handkerchiefs  are  still  ma- 
nufactured in  the  intendancy  of  Oaxaca 
of  this  Mejtican  silk.  We  purchased  some 
on  the  road    to  Acapulco,    at   Chilpanzingo. 
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The  stuff  feeh  rough,  like  certain  Indism 
silks,  which  are  equally  the  produce  of 
very  different  silk-worms,  from  that  of  the 
mulberry. 

In  the  provinces  of  Mechoacan,  and  in 
the  mountains  of  ^nta  Rosa,  to  the  north 
of  Guanaxuato  bags  of  an  oval  form,  resem- 
bling the  nests  of  the  Orialus,  (Troupiahs)  and 
the  Cuciquesj  are  seen  suspended  from  different 
kinds  of  trees,  and  especially  the  forahches 
flf  the  Arbutus  Madrofh.  These  bags  call- 
ed capuUos  de  madrono,  are  the  Woric  of  a 
great  number  of  caterpillars  of  the  Bomb}^^ 
de  Fabricius  kind,  who  live  in  society,  and 
spin  together.  Each  eapuUo  is  from  18  to 
20  centimetres  in  length,  by  21  in  breadth^. 
They  are  of  a  brilUant  wlûteness,  and  formed 
in  beds,  which  may  be  separated  from  one 
another.  The  mterior  beds  are  the  most 
Mender,  and  of  an  extrawdinary  transpa- 
rency.—The  matter  of  which  these  large 
bags  is  formed  resembles  Chinese  paper: 
the  tissue  is  so  dense  that  tl^  l^ads  which 
are  pasted  transversely  over  one  another,  are 
scarcely  perceiveable.  I  found  a  great  number 
of  these  eajmllos  de  madrono j  on  descending  the* 
coffre  de  Perote  towards  las  Vigas  at  an  ab- 
solute height  of  d200  metresf.    It  is  possible 

*  From  7  to  7^  inhces,  by  3^  inches.    Trwm. 
t  10,i98  feot  English.    Tram. 
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to  wnte  on  the  interior  beds  without  makings 
them  undergo  any  sort  of  preparation.  It 
is  a  true  natural  paper,  of  which  the  antient 
Mexicans  knew  the  use,  pasting  together  se- 
veral beds,  for  the  formation  of  a  white 
and  glossy  pasteboard.  We  brought  by  the 
courier,  living  caterpillars  of  the  bombyx 
madroilo  from  Santa  Rosa  to  Mexico:  they 
are  of  an  olive  colour,  approaching  to  ^  black 
and  covered  with  hair,  and  their  length  is 
from  25  to  28  millimetres^.  We  did  not 
see  their  metamorphosis,  but  we  perceived  that 
notwithstanding  the  beauty  and  extraordinary 
lustre  of  this  madrono  silk,  it  would  be  al- 
most impossible  to  employ  it  to  any  advan- 
tage on  account  of  the  difficulty  which 
would  be  experienced  in  winding  it.  As 
several  caterpillars  work  together,*  their  threads 
cross  and  entangle  with  one  another.  I  have 
thought  proper  to  enter  into  these  details, 
because  persons  more  zealous  than  well  in- 
formed, have  lately  turned  the  attention  of 
the  French  Government  towards  the  indige- 
Bou    ilk  of  Mexico. 

Wax  is  an  object  of  the  highest  importance 
to  a  country  where  much  magnificence  prevails 
in  the  exterior  worship.  An  enormous  quantity 
is  consumed  in  the  festivals  of  the  church,  both 
in  the  capital,  and  in  the  chapels  of  the  smallest 

*  From  .98  of  an  iach,  to  1.1  inch.    Trans* 
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.  Indian   villages.      The   hives   are   extremely 
productive  in  the  peninsula  of  Yucatan^   es» 
pecially  in  the  environs  of  the  port    of  Cam* 
peachy,  which,  in  1803,  e:q>orted  682  arrobas 
of  wax,  for  Vera  Cruz.     They  recb;on  from 
6   to   7    hundred    hives      in     one    ccimemar. 
This    wax    of  Yucatan    is    the    produce   of 
a  bee  peculiar  to  the  New  Continent,  which 
is  said  to  be  destitute  of  a  sting,  no  doubt 
because  the  sting  is  weak  and   not  very  sen- 
sible.     From  this  circumstance  in  the  Spa* 
nish  colonies,  the  name  of    Utile  angels  (an^ 
gelitaSf)  has  been  given  to  the  bees  described 
by   M.  M.  lUiger,  Jurine,  and  LatreiUe,  un« 
der  the  name   of  Melipone  and  Trigone.    I 
know  not  if  the  bee   of    Campeachy  differa^ 
from  the  Melip<ma  Fcuciata^  found  by  M.  Bon* 
pland  on  the  eastern  slope  of   the   Cordille* 
leras.*       It  is  certain  that  the    wax    of   the 
American  bees    is   more    difficult   to  whiten^ 
than  the  wax  of  the  domestic  bees  of  Europe. 
New   Spain  di*aws  annually  nearly  25,000  ar- 
robas  of  wax  from  the  Havannah,  the  value 
of  which    amounts   to   more  than  2  millions 
of  livres  Toumoisf.    A  very  small  part  how* 

*  See  the  miects  collected  in  the  coune  of  dur  expedl* 
tioo,  and  described  by  M.  LatreiUe  in  our  Recueil  à?Qb^ 
seroatians  de  Zodagœ  et  'éPAnatomie  Comparéef  L  U 

t  1^3,840  tterling.    Tr/ins* 
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^veat  ^  this  wa»  of  the  island  of  Cuba,  is 
tite  produce  of  the  wild  Tribunes  which  oe- 
c«py  the  tmnks^  of  the  Cedrela  O^wata  ; 
the  greatest  part  is  procured  from  the  bee  of 
the  Borth  of  Burope  (Apis  MetUJicay)  the 
mkijralion  of  which$  has  been  very  much 
on  tlie  increase  smce  1779.  The  island  of 
Cuba  exported  m  1803^  including  the  contra^ 
himd,  42,670  artohm  of  wax.  The  price 
of  an  arroba  then,  amounted  to  20  or  21 
piastres;  '  but  the  mean  price  in  time  of  peace, 
is  onty  16f  piastres,  or  76  Hvres  Tourtiow^J 
Jxk  America,  the  neighbourhood  of  the  sugar 
plantations  is  very  prejudicial  to  the  bees. 
^  These  insects  are  so  exceedingly  greedy  of 
honey,  that  they  drown  themselves  in  the 
juice  of  the  cane,  which  puts  them  into  a 
state  of  inaction  and  intoxication  when  they 
drink  it  to  excess. 

The  rearing  of  the  cochineal,  (Gruna  No- 
AizUij)  is  of  great  antiquity  in  New  Spain; 
and  it  is  probable  that  it  goes  beyond  the 
incursions  of  the  Toltec  tribes.  In  the  time  of 
the  djmasty  of  Aztec  kmgs,  the  cochineal  was 
more  general  tiiim  at  present.  There  were 
nopaleries  not  only  in  Mixtecapan  (la  Misteca,) 
a&4  in  the  province  of  Huaxyacac  (Oaxaca), 
but   also    in   the    intendancy    of    Puebla,    in 

•  1^3  2  6  Stirling.    Tram^ 
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the  environs  of  Gholula  aiid'  Huejedzingxi. 
The  vexations  to  which  the  native»  wei» 
exposed  in  the  beginning^  of  the  conquest, 
arid  the  low  price  at  wljich  the  encamen^ 
deros  forced  the  cultivators  to  sell  the  co- 
ehmeal,  occasioned  this  branch  of  Indian  in- 
dustry to  be  every  where  neglected,  except- 
mg  in  the  intendancy  of  Oaxaca.  It  is 
scarcely  40  years  since  the  peninsula  of  Yu^- 
catan  still  possessed  considehtble  fiopaferife. 
In  a  single  night,  all  the  nopals,  on  which 
the  cochineal  lives,  were  cut  down.  '  The 
Indians  pretend  that  die  government  took 
this  violent  resolution  to  raise  the  v^ue  of 
a  commodity,  of  which  they  wished  to  secure 
the  exclusive  property  to  the  inhabitants 
of  Misteca.  On  the  other  hand,  the  whites, 
maintain  that  the  natives  irritated  and  discontent- 
ed with  the  price  fixed  by  the  merchants  on  the 
lipchineal,  came  to  a  general  understanding, 
to'^destrc^  at  once,  both  the  insect  and  the 
nopals. 

The  quantity  of  cochineal  which  the  inten- 
dancy of  Oaxaca,  furnishes  to  Europe,  maj 
be  estimated  communibus  annts  including 
the  three  sorts^  ffrana,  gramUa  and  pohùs 
de  grauMf  at  4000  zwrone»  or  32,000  arrobàs, 
which,  ^calculating  the  arroha  at  75  doubte 
piastres,    amounts    to  2,400,000    piastres,    or 
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12  milUons  of  livres  Tournois.^     The  cochi* 
neal  exported  from  Vera  Cniz,  was 

In  1802p  46,964  arrobas  or  8,368,557»  p. 
180S,  29,610  srrobas  or  8,288,67S  p. 

But  part  of   one  harvest  being  freqnently 
added  to  the  harvest  of   the  following  year» 
we  are  not  to  judge  of  the  progress  of  the 
cultivation»    from  the  exportation  alone.      It 
appears    that    in    general  the    nopaleries  in- 
crease very  slowly  in  Misteca.    In  the  inten- 
dancy  of  Guadalaxara»  there  is  scarcely  800 
urtohas   of    cochineal    produced    in    a    year. 
Raynalf  estimates  the   whole  exportation  of 
New    Spain    at    4000    quintals»   an    estimate 
too  low  by  one  half.     The  East  Indies  have 
only  begun  to  pour  their  cochineal  into  com- 
merce»   but    the   quantity  is  very  inconside- 
rable.    Captain  Nelson  carried  off  the  insect 
from   Rio  Janeiro    in    1793»    and    nopaleries 
have,    been    established    in    the    environs    of 
Calcutta»     Chittagong»    and  Madras.      Much 
difficulty     was     experienced     in      procuring 
the    species    of    cactus    proper  for  the  nou- 
rbhment  of    the   insect.       We  know  not  if 
this   Brasilian  cochineal  transported  to  Asia» 
be  the    mealy  species    of    Oaxaca,    or  if   it 
))e  the  cotton  cochineal  (grana  siloesUre). 

•  1^500,040  sterling.    Tram. 
tT.ii.p.76. 
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I  shall  not  here  repeat  what  Thiery  de  Menon* 
vtUe,  and  other  naturalists  after  him  have 
published  on  the  cultivation  of  the  nopal, 
and  the  rearing  of  the  valuable  insect  which 
is  maintained  on  iti.  M.  Thiery  luu»  displayed 
as  much  sagacity  in  his  researches,  as  cou- 
rage in  the  execution  of  his  projects.  His 
observations  on  the  cochineal  introduced  into 
St.  Domingo,  are  certainly  very  accurate  j 
but,  ignorant  of  the  language  of  the  country, 
and  afraid  of  exciting  suspicion  by  a  display 
of  too  great  curiosity,  he  could  only  collect 
during  his  stay  in  the  intendancy  of  Oaxaca^ 
a  very  imperfect  knowledge  of  the  Mexican 
nopaleries.  I  had  occasion  to  observe  the 
wild  cochineal  in  the  kingdom  of  New  6i*a-* 
nada,  Quito,  Peru,  and  in  Mexico,  though  I 
was  not  fortunate  enough  to  see  the  fine  co- 
chineal; but  having  consulted  persons  whp 
have  lived  long  in  the  mountains  of  Mistec^f 
and  having  had  at  command  extracts  from 
several  manuscript  memoirs,  drawn  up  by 
oirder  of  the  Count  de  Tessa,  during  my 
stay  at  Mexico,  by  alcaides  and  ecclesiastix^s 
of  the  bishopridc  of  Oaxaca,  I  flatter  my- 
self that  I  shall  be  able  to  coHuinunicate  somt 
useful*  information,  respecting  an  insect  which 
has  become  of  the  very  first  imp(Mrtanc# 
to  £nrppean  manufactures. 
*   Is  the  meohf  fiaei  gr  Mirtec  coclùn€^(^r^ 
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na  fiita)  sfpecifically  different  from  thé  cotton 
or  wild  cochineal  Qfrana  silvestre)^  or  is  the 
tatter  the  primitive  stock  of  thfc  former^ 
which  consequently  wonM  only  be  the  pro* 
ducc  of  a  tlegeneracy,  originating'  in  the  care 
of  man?  This  pi*oblem  is  as  dtfierent  to  de- 
cide as  the  question,  whether  the  domestic 
sheep  descends  fi»em  the  avis  amitumy  the  dog- 
from  the  wolf,  ami  the  ox  from  the  aurochs. 
Whatever  reCates  to  tlie  origin  of  species,  to 
the  hypothesis  of  a  variety  become  constant, 
or  a  form  which  perpetuates  itself,  belongs 
*o  problems  in  zoonomy,  on  whioh  it  is  wise 
to  avoid  pronouncing  decisively. 

The  fine  cochineal  differs  from  the  wild  one. 
not  only  in  8ize>  hut  a^so  in  being  mealy  and 
covered  with  a  white  powder,  while  the  wild 
one  is  enveloped  in  a  ^iek  coMon,  whidi 
pt^vènts  its  rings  iVem  being  distingimhed  ; 
but  the  metamorphoscs^  of  the  two  insects  are 
the  same.  In  those  parts  of  Soufeh  America 
where  for  ages  the  wild  cochineal  ha&  bees 
reared,  it  has  never  yet  lose  its  dow»*  It  is 
true  that  in  the  nopateries  established  hy  M« 
Thiei7  at  St.  Domingo,  it  was  thiMffht  to  W 
observed,  that  the  insect  under  the  caie  «f 
man  increased  in  sise^  and  midwwent  a  ma^ 
éh\e  change  in  tha  tiiiclaiess  of  it»  cotton  oo» 
vering;  but  Mr.  LatMilIb  a  loarned  entomo*^ 
togisty  who  is  inctinod  to*  Vwk  iipon>  Ûi»  fHild 
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ctefaiiiMl,  M  a  4iifertet  ^des  fif^m  tbe  fiii# 
one^betiey^  that  this  diminutkm  df  down  i$ 
merely  a{i|>artet,  and  that  it   most  be  attri* 
tinted  to  the  thicknesi»  Of  the  hodyof  the  in- 
sect    The  riagfs  oii  die  back  #f  the  IS^natle 
l>eiag  more    dUated,  the  hairt    covering   thi$ 
^att  mart    appear  let»  dose  and  consequently 
clearer*    I  was    informed  by  several  persons 
who  had  long  lived  lA  the    environs  of  the 
town  of  Oaxaca»  that  swtiotimes  among  the 
sA^l  eo^cnf  reeenUy  brought  into  the  worlds 
individaals  are^  ^b^erved   <^v6red    with    very^ 
long  hair.    One  might  be  tempted  to  conid- 
dei:  this  £»ct  ^  a  proo^  that  aatmre  when  she 
deviates  from  her  primitive  type,  returns  to 
it'  from  tima  to  tiime.    la  this  way  the  see^ 
of  the  fmgaria  monophyMa  of  M.    Baehemct 
eotirtatitly  prpdnces  somie  comaM>u  strawberries 
with  parted   leaves.    But    we  murt  not  for- 
get that   ^  fine  eoe^ecd^  on  leaving^  the 
body  of  the  m(9ther  i^  wrinkled  in  ^  back» 
attd  covered  with  twelve  silk^  frequently  very 
kttgy  which  disappear  when  it  beeomes  adoH; 
Those    who    have    not    altentihr^  compeared 
die  oflbpriag  tof  the  6ne  eochine^lf  with  that 
4f   the  wil^  ^ooekûieal^  are  natnrslly  struck 
wWb  th4  preseace   of  these  hairs.    The  fine 
eedtfbeal  appears  powdery  tea  days  ^er  its 
births  wheti  it  fr0es  itself  frqtm  its  frin|3r  dress 
^  small  silks>  vrhereâs  the  wild  eochifiieai  if 
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more  atid  more  covered  as  it  gets  older,  if» 
down  thickens,  and  the  insect  resembles  a 
small  ^hite  flake,  at  the  period  which  pre- 
cedes the  conjonction  of  the  two  sexes. 
•  It  is  sometimes  observed  in  the  nopaleries 
of  Oaxaca  that  the  winged  male  of  the  fine 
cochineal  couples  with  the  female  of  thé  wild 
cochineal.  This  fact  has  been  cited  as  an 
évident  proof  of  the  identity  of  the  species; 
but  we  counnonly  see  in  Europe  coecmeUet 
couple  together,  essentially  different  in  their 
form,  shape,  and  colour.  When  two  species 
of  insects  are  in  the  same  vicinity,  we  ought 
not  to  be  astonished  At  their  coupling  together. 

Are  the  fine  cochineal  and  the  plant  on 
which  it  feeds,  both  to  be  found  in  a  wild 
state  in  Mexico  ?  '  M.  Thiery  thonght  himself 
warranted  in  answering  this  qucfstion  in  the 
fiegative.  This  naturalist  appears  to  admit 
that  the  inteect  and  the  nopal  of  the  planta* 
tions  of  Oaxaea,  have  been  insenmbly  modi- 
fied in  their  form'  by  means  of  long  culture. 
This  supposition  however  appears  to  me  equally 
gratuitous  with  that  which  would  -  pronounce 
grain,  maize,  and  the  bananat,  to  be  degenerated 
plants^  or,  to  take  an  example  from  the  aAimal 
reign^'the  llama,  which  is  not  known  in  a  wild 
state,' to  be  a  variety  of  the  Peruvian  sheep; 
{viéunà)  of  *lie  -  Upper  Andes.  The  coccus 
cacti  has^B  infinite  number  of  enemies  amon^r 
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the  insects  imd  birds.  Wherever  the  cottbii 
cochineal  propagates  of  itsetf,  it  is  not  to  be' 
found  in  any  abundance,  from  which  we  n^y 
easily  conceive  that  the  mealy  cochineal  nmst 
Imve  been  still  more  rare  in  it$  native  coun«* 
try,  because  it  is  much  more  delicate^  and 
not  being  covered  with  down^is  more  sensi- 
ble to  the  cold  and  humidity  of  the  air.  In 
discussing  the  question,  whetlier  the  fine  èo- 
chineal  would  propagate  without  the  cure  of 
man,th^  subdelegate  of  the  province  of  Oaxa- 
ca,  Ruiz  dc  ;Montaya%  cites  a  very  remarks 
able  fact  in  his  memoir,  ^  that  at  "  seven 
^  leagues  distance  from  Uie  village  of  Nexapa, 
*^  there  is  a  place,  where,  favoured  by  parti- 
''  cular  circumstances,  the  most  beautiful  grana 
**Jina  is  to  be  found,  on  very  high  and  very 
'*  prickly  wild  nopals,  without  any  pains  ha* 
•*  ving  ever  been  bestowed  in  cleaning  the 
*^  plants,  or  in  renewing  the  offspring  of  the 
**  codnneal/'  Besides  we  are  not  to  be  afr> 
tonished  that  even  in  a  country  where  this 
animal  is  indigenous,  it  should  seldom  be 
found*  in  a  wild  state,  from  the  time  that 
it  began  to  be  in  request  among  the  in- 
habitants, and  t6  be  reared  in  nopaleries.  It 
is  probable  that  the  Toultecs,  before  under- 
taking so  troublesome  a  species  of  cultiva- 
tion^ collected  the  fine  cochineal  on  the  nopals, 

*  GoMeta  de  UUraiura  dc  Mmao^  1794,  p.  228. 
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wJm^h.  gpe0w  a|MBtlaneou3ltjr  oti  the  siA»  «f  thier 
.  motuitains  of  O^^is^c^  Gutlierâiç  thq  fium^e^ 
li^Mre  iayûig^th^  species  woqld  a<mi  be  ds- 
,'srtroyed;  and  to  obviato  thi»  programve  de- 
stmction»  tmd  prevent  tib^  mixtum  «f  the  k^tMi 
tad  m€ndy  Q^chineals  on  the  saoae  e9f^mf  (Ûm 
former  dfipnyiiig  ^  laftt^i;  of  1^  ^onmhmeiitt) 
AOpaleries  wëceentahîbdied  by  the  natiinos*. 

The  plants  .«1  wl^h  the  two  ^leoies  of 
techtBaal  are  propag«tedr  are  oi«eifetîa%  dif-^ 
fecoit;  and  this  wdMbted  i^t  ii.  one  of  tb^e 
whidi  ifidiisate  a  prînûtivo  and  speoiftc  dif-* 
fifwonee  between  the  yrnna  jSHOt  and  the  ^mnia 
^tfomfmr  Is  it  pfolMèle  if  the  mealy  cochi* 
naal  was  merely  a  variety  of  Hm  ootton  ooob^ 
meal^thiit  it  would  perûib  ou  the  «mie/^otus 
wbieh  serves  f«  noiri^ment  to.  tb«  k^r^ 
and  wbieh  botaw^  designate  by.  the  names  of 
OMtus  opmtiai  C.  tima^  and  C«  &çw  indica? 
JM[.  Thiery  ia  Uie  wmk  already  fr^qi^entlj  re- 
ferred to  by  us%  asserts  that  in  the  pUin  of 
Cni-^  Sue  m  Saint  Pomingo,  the  ccitton- 
oochine^l  does  n<yt  live  ofx  the  cao^i  tun^ 
but  on  the  C.  peveskia,  which  he  classes  among 
the  ^^'Ucol^ted  Jndmn.figs,  I  am  afr^  that 
this  naturalist  ha»  çonfonnd^  9i  varie^r  of 
opuntia»  with  the  tiwf  pereskia^i  which  i»  a 
tree  with  larg^ç  and  thick  leavi^ya^d  on  which 
T  never  y^  fgqnd  ^^y  cochineal.    I;  look  upoii 
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it  alw  as  extvemely  doubtful^  that  tiie^plaiit  called 
by  liMieus  cactus  €occi$$ellifer,  cultivated  in 
fiiwape,  18  the  nopal  oa  which  the  Indians  of 
Oaukca  rtar  the  m«aly  cochineal.  M.  Decan^ 
doUe^  who  has  thro^vn  much  light  on  this 
tnifaject,  appears  to  be  of  my  opinion;  for  he 
cites  the  wild  nopal  of  Thiery  de  Menouvillci 
as  synommous  with  the  cochineal  Indian  %, 
which  is  entirely  different  from  thai  of  the 
plantationa.  In  £act  Tinneiis  gave  the  name 
of  cactus  coccinellifer  to  th«  Indian  fig,  with 
whichr  several  botanical  gardens  of  Europe  had 
received  the  cotton-cochineal,  a  species  with  a 
porple  flower,  (Fieus  Indica  vermcmlos  prafereM 
of  Fhiketufit)  li^iich  grows  wild  in  Jamaica^ 
the  Island  of  Cuba,  and  almost  every  where 
in  ,tfae  Spanish  Colonies  of  the  Continent.  I 
have  shewn  this  cactas  to  weM  informed  per* 
s<ms»  who  bad  carefully  e^^Lamined  the  nopale- 
ries  of  Oaxaca^aod  they  have  uniffrmly  told 
me  that  thç  wopal  of  the  {plantations  is  essen-^ 
tially  diffie]7e'ï4  from  it^  anxl  diat  the  latter,  as 
is  also  a^med  by  M.  Thieiy,  is  never  to  be 
found  in  a  wild  state.  Moreover  the  Abbe 
Clavig^erof  who  lived  five  years  na  Misferca, 
expressly  says^  that  the  froit  of  liie  nopal  on 
which  the  fine  cochineal,  is  reared^  is  small,  in* 
sipid,  and  white,  while  the  fruit  of  the  cactus 

^  Plimtngrasset  dé  M.M.  Èàdmé  et  IkctindoiU^iiittâi^ 
t  T.i.p.ll5. 
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coccinelKfer  i»  red.  The  celebrated  UUoa 
advances  in  hrti  works  that  the  true  nopal  is 
Tirithout  prickles  ;  but  he  appears  to  have  con- 
founded this  plant  with  an  Indian  fig,  which 
we  have  frequently  found  in  the  gardens,  (conu- 
cos)  of  the  Indians  of  Mexico  and  Peru,  and 
which  the  créoles  on  account  of  its  gigantic 
SIM,  the  excellence  of  its  fruits,  and  the  beauty 
of  its  articulations,  which  are  of  a  blueish  green, 
and  destitute  of  prickles,  designate  by  thé 
name  of  tuna  de  Castilla.  This  nopal,  the 
most  elegant  of  all  the  opuntia,  is  in  fact  fit 
for  the  nourishment  of  the  mealy  cochineal, 
especially  after  its  birth,  but  it  is  seldom  to 
be  found  in  the  nopaleries  of  Oaxaca.  If  ac- 
cording to  the  opinion  of  several  distinguished 
naturalists,  the  tuna  or  nopal  de  Castilla^  is 
but  a  variety  of  the  ordinary  cactus  opuntia, 
originating  in  cultivation,  we  must  be  surprized 
that  the  Indian  fig^  cultivated  for  centuries 
in  our  botanical  gardens,  and  those  of  the  no- 
paleries of  New  Spain,  have  never  in  the  same 
manner  lost  the  prickles,  with  which  the  joints 
are  provided. 

The  Indians  of  the  intendancy  of  Oaxaca, 
do  not  all  follow  the  same  method  in  rearing 
the  coehineal,  which  M.  Thiery  de  Menonville 
saw  practised  in  hisf  rapid  passage  through  San 
Juan  del  Re,  San  Antonio  and  Quicatlan.    The 
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Indians  of  the  district  ^f  Spki  and  Zimatlan^» 
estal^h  their  nbpaleries  on  the  slope  of  moun- 
tainsyor  iu  ravins,  two  or  three  leagues  dis* 
tant  from  their  villages.  They  plant  the  no- 
pals after  catting  and  burning  the  trees  which 
covered  the  ground.  If  they  continue  to  clean 
the  gfround  twice  a  year,  the  young  plants  are 
in  a  condition  to  maintain  the  cochineal  in 
the  third  year.  For  this  purpose  the  proprie- 
tor of  a  nopalery,  purchases  in  the  months  of 
Apnl  or  May,  branches  or  joints  of  the  Uma  de 
Ca^iUay  laden  with  small  cochineals,  (semilla) 
recently  hatched.  These  branches  destitute  oi 
roots,  and  separated  from  the  trunks,  preserve 
their  juice  for  several  mouths.  They  are  sold 
for  about  three  francs  the  hundred  in  the  mar- 
ket of  Oaxaca.  The  Indians  preserve  the 
semilla  of  the  cochineal  for  twenty  days  ia 
caverns,  or  in  the  interior  of  their  huts,  and 
after  this  period  they  expose  the  young  coccus 
to  the  open  air.  The  branches  to  which  the 
insect  is  attached,  are  suspended  under  a  shed 
covered  with  a  straw  roof.  The  growth 
of  the  cochineal  is  so  rapid,  that  even  in  the 
months  of  August  and  September,  we  find  mo* 
thers  a^eady  big  before  the  young  are  yet 
hatched.  These  mother^cochineals  are  placed 
in  nef  te,  made  of  a  i^ecies  of  tillandsia,  called 
partie.     They  are  cairied  in  these  nests  two  or 

*  Informe  dc  Don  Franeiêco  Ibahez  de  Caroera*  (M.  iS  ) 


Digitized  by  VjOOQ iC 


74         POLÏWCAL  ESSAY  ON  THE         [aoox  it, 

three  tei^ues  hota  the  riUftge,  and  <fiiÉnIm« 
ted  in  the  iMpaleries,  where  the  jovÊag  fèaots 
recieive  the  semMa.  The  laying  o£  the  bm- 
tiier-ceehmeftl  lasts  from  thirteen  to  iftoen 
days,  if  the  sîtmtîon  of  tbe  pburtatioA  is  not 
▼ery  elevated,  the  first  harvest  may  be  expected 
m  les»  than  four  m(»itfas.  It  is  observed^  that 
m  a  climate  more  coid  than-  temperate^  the 
eohMHT  of  the  cochineal  is  equally  beautiliil,  hot 
that  the  harrest  is  mucb  later*  In  the  pkôn^ 
tàe  nether-coehineals  ^row  ta  a  greater  mMy 
'  l^iit  they  meet  with  mere  enemien  in  the  ittna* 
Merabfe  quantity  of  insects^  {xiMmiùa»y  perrUm, 
*  miKiidoreêj  ftffujat,  armadiiUsf  etdehràaSf)  Uzaads, 
.  mts^  and  birds,  by  which  they  ai^  deronrad* 
Moch  oare  is  necessary  in  deaning  Ae  faranchetf 
ef  tfa»  nepab.  ^fhe  Indiaa  wemen  make  we 
ef  a  aquincè,  or  stag'ts  tail  for  Aat  pmqpeee; 
ÛtUf  aqut  down  for  houra  together  beside  one 
phot;  and  notwithstanding  the  excessive  pàee 
#f  the  oechineal,  it  is  to  be  djonbted  if  this 
«atliivatio»  WDvld  beprofitable,  in  coimtries  wfamre 
til»  tin^  and  laboqr  of  man  might  be  tamed 
te  aoeooBt.  Ât  SMm^  wheve  very  cold  fails 
eManonaMy  fiiU,  and  where  it  evesi  ke^jfimtig 
fiooean  is  the  month  of  January^  Ûte^  natives 
peeKTve  the  yeong  cMfaifteals,  by  covejnag  the 
Mffiah  indb  rash  mate.  The  priqe  of  the  m* 
mtfs  of  ^mfm  finm^  vhteh  gpeneraM;^  doe»  not 
aoumnt  to  more  than  five  francs  per  pounds  fre* 
qnently  rises  there  to  18  and  20. 
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In  several  dirtrtcts  of  the  prormoe  of  Oasacm» 
they  haye  three  cochineal  harvests  in  tlm 
year»  of  which  the  first  (that  which  pfm 
the  9emUla)  is  not  lucrative,  because  the  mother 
piaserves  for  a  very  short  time  the  colouriog 
juice»  if  she  dies  naturally  after  having  laid. 
This  first  harvest  furnishes  th^  ^rana  depastk 
M  nêêt  eockiueal^  so  called  because  the  mothers 
afiter  Uying  acie  fbnnd  in  the  same  nests  which 
have  been  suspended  to  the  nopals.  Near  the 
town  of  Oaxaca»  the  cochineal  is  mwn  in  the 
monriL of  August;  but  in  the  districts  ef  Gbeo^ 
tale  this  operation  does  not  take  place  tiU  Uie 
mmth  q£  Octefaer;  and  on  the  coldest  table 
lands  not  even  till  the  months  of  November  and 
Dkecember^ 

The  cotton  or  wild  cochineal  which  gets  inito 
•  the  nnpaleries»  and  the  male  of  which  aecording 
to  the  observation  of  Mr.  AlaatSt  i»  Mt  much 
«nallw  than  the  m^  of  the  m^aty  or  fine  eoehi* 
nealf  does  mnchiajury  to  the  nopals;  and  ao^orcU 
ingly  the  Indians  kiU  it  wherever  they  find  it. 
thoogh  the  colour  wJbich  it  yields  is  very  solid 
aiMl  very  beaotifnL  It  appe^n  that  not  only 
the  f jmlts,  hnt  also  the  green  bvancbes  of  sev^sal 
species,  of  cactus  will  dye  cotftoa,  vîolelî  Md 
redf  and  that  the  eolmr  of  lee  cochineal  is  Mt 
entirely  owing  to  a»  process  of  amnakz^itiem  of 
the  vegetable  juices  in  the  body  of  the  insect. 

They  reckon  atNexapa  that  in  ggood  years^ 
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one  pound  of  semilla  of  niealy  cochiiieal  placed 
on  nopab  in  the  month  of  October,  m  the 
moAth  of  January  yields  a  harvest  of  12  pounds 
of  mother  cochineals,  leaving  sufficient  semilia 
on  the  plant,  that  is  to  say  beginning  the  har- 
vest only  when  the  mothers  have  already  pro- 
duced the  half  of  their  young.  This  new  se- 
milla  again  produces  till  the  month  of  Mity  36 
pounds.  At  Zimatlan  and  other  villages  of 
Misteca  and  Xicayan  they  scarcely  reap  more 
than  three  or  four  times  the  quantity  of  cochineal 
9Mm.  If  the  south  wind  which  is  very  pernici- 
ous to  the  grolvth  of  the  insect  has  not  Jilown 
ÏGogf  and  the  cochineal  is  not  mixed  with  Uqmkf 
that  is  to  say  with  the  spoils  of  the  winged 
males,  it  loses  only  two  thhrds  of  its  weight 
when  dried  in  the  sun* 

The  two  kinds  of  cochineal  (the  fine  and  the  . 
wild)  appear  to  contain  more  of  the  colouring 
principle  in  temp^^te  climates,  especially  in 
regions  where  the  mean  temperature  of  the  air 
is  18  oi*  30  centigrade  degrees*.  As  to  the  wild 
cochineal  we  fomid  it  in  abundance  in  the  most 
opposite  climates,  in  the  mountains  of  Rio- 
bamba,at2000  metresf  of  absolute  elevation, 
and  in  the  plains  of  'the  province  of  Jaep  de 
Bracamoros,  under  a  burning  sky,  between  the 
villages  of  Tomependa  and  Chamaya. 

♦  64«  and  680  of  Fahrenh.     Trans. 
t  9513  feet  English.     Trans. 
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.  Around  the  town  o£  -  Oaxaca,  and  espedalty 
near  Ocotlan  diere  are  plantations  (haciendas) 
which  contain  from  50  to  60,000  nopals  planted 
in  lines  like  pites  or  magueys  de  pulque.  The 
greatest  part  of  the  cochineal  which  is  employed 
in  commerce  is,  however,  produced  in  smaU 
nopaleries  belonging  to  Indians  of  extreme 
poverty.  The  nopal  is  seldom  allowed  to^ 
grow  higher  than  12  decimetres*  in  order  Aat 
it  may  be  the  more  easily  cleared  of  the  insects 
which  devour  the  cochineal.  The  varieties  of 
the  cactus  which  are  roughest  and  most  prickly 
are  even  preferred,  because  these  arms  serve  to 
protect  the  cochineal  from  flying  insects  ;  and 
the  flower  and  fruit  are  carefully  cut  to  pre- 
vent these  insects  from  depofidtii^  their  e§^  in^ 
them. 

The  Indians  who  cultivate  t)ie  cochineal  and 
who  go  by  the  name  of  napaleros^  especially 
those  who  live  round  the  town  of  Oaxaca,  foU 
low  a  very  ancient  and  a  very  extraordinary 
practice^  that  of  jnakvng  the  eochineal  travel 
In  tiiat  part  of  the  torrid  zone,  it  rains  in  thé 
plains  and  vallks  firoin  May  to  October,  while 
IB  the  chain  of  neighbouring  mountams  called 
Sierra  de  Istepeje^  the  rains  are  only  frequent 
from  December  to  April.  In  place  of  preserv- 
ing the  insect  in  the  rainy  season  in  the  interioc 
of  their  huts,  the  Indians  place  the  mother-CQ* 

♦  47  mch^.    Tran^. 
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ehineals»  covered  vrith  palm^leaves  by  beds  in 
'baskets  made  of  very  âexible  daspers*  These 
basktti  (coMEsfov)  tre  csitied  by  the  Indians  on 
their  backs  as  qnidily  «s  possible  to  the  monn* 
teins  of  Istepeje^  above  aie  village  of  Santa 
Catalina»  at  nine  leagnes  distance  from  Oaxaca. 
The  mother  codiin^ls  produce  their  yoong  by 
the  way«  On  opening  the  canastês  they  are 
{bund  fall  of  young  eoccMi  niiiich  are  distributed 
on  the  nopals  of  the  sierra.  They  remain  tliere 
tiU  the  month  of  October  when  the  rains  cease 
in  tiie  lower  legtotisv  The  Indians  then  return 
Uf  the  mounftains  in  quest  of  the  cochineal  for 
Att  purpose  of  replacing  it  in  the  nopaleries  of 
Oaacaca.  The  Mexican  in  this  way  withdraw^ 
the  îmects  from  die  pernicious  effiects  of  the 
humidity  in  the  same  manner  as  the  Spaniard 
irav^  with  his  merinos  from  the  cold. 

At  the  period  of  the  harvests  the  Indians  kiU 
the  modrar  cochineals^  which  are  collected  on 
a  wooden  plate' cidled  ckUca^pedhy  tkrowmg 
them  into  boiling  water»  or  heaping  them  up 
by  beds  in  the  sun»  or  placing  them  on  ntatB  in 
ÙQ  same  ovens  of  a  ciircular  form  (t&mnzeaUi) 
which  are  used  for  vafKMir  and  hot  an*  batHi  of 
trhich  we  have  ahreaidy  spoten^*    TbafaastdT 

*  See  vol.  ii.  p.  S4d.  M.  Alsate  who  has  given  a  good 
plate  of  the  temdzCâUi  (tjtmela  de  Literatura  de  MeJtkQ. 
T.  liL  p«  9^1.)  asserts  that  the  ordmary  hesft  iff  the  ^n^tnir  tn' 
which  the  Mexican  Indian  bath^  himself  it  66"^  ctaUgfids^ 
(150>  of  Fahrenh.    TransJ 
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these  methods,  which  is  least  in  use,  presenres 
the  whitish  powder  cm  the  body  <>f  the  insect» 
which  raises  its  price  at  Vei^a  Cms  and  Cadi£» 
Purchasers  prefer  the  white  cochineal,  becawa 
it  is  less  subject  to  be  fraudulently  mixed  with 
parcels  of  gum,  wood,  maize,  and  red  earth. 
There  exist  in  Mexico  very  ancient  laws  (of 
.tlie  years  1592  and  1594)  for  the  prevention  of 
the  falsification  of  cochineaL  Since  1760  they 
have  even  been  under  the  necessity  of  establish*- 
ing  in  the  town  of  Oaxaca  a  jury  of  vemdares 
who  examine  the  bags  {zurrwieà)  previous  to 
their  being  sent  out  of  the  province.  Th^ 
appoint  the  cochineal  exposed  to  sale  to  have 
the  grmn  separated,  that  the  Indians  may  not 
introduce  extraneous  matter  in  those  âggiatîttaited 
BMtôses  called  hodoques.  But  all. theâe means 
are  insufficient  for  the  prevention  of  iraud. 
Howcfver,  that  which  is  practised:  in  Méxieol^ 
the  Uanguep^  m  zan^mèês  (fatcijwadores)  n 
inconsiderable  m  comparison  of  that^hick  ib 
practised  on  this  commodity  m  thé  pons  of  1^ 
Peninsula,  and  in  tile  rest  of  Europe. 

To  cmnpiete  the  view  of  the  animak^f  New 
Spain  we  must  bestow  a  rapid  glanée  on  the 
pearl  and  wh&k  fislMries.  It  is  probable  tiiat 
these  two  branches  of  fishery  will  one  day 
become  an  object  of  the  very  highest  inipijirt- 
ance  to  a  country  possessed  of  a  leng^kof  <M>^of 
more  than  1700  marine  loa^^Sv    Lonfi;  bef>re 
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the  discovery  of  America,  pearls  were  in  g^eat 
estimation  among  the  natives.  Hernando  de 
Soto  found  an  immense  quantity  in  Florida, 
particularly  in  the  provinces  of  Ichiac^  and 
Confachiqui,  where  the  tombs  of  their  princes 
were  ornamented  with  them*.  Among  the 
presents  made  by  Montezuma  to  Cortez  before 
his  entry  into  Mexico,  which  were  sent  by 
Cortez  to  the  emperor  Charles  V.,  there  were 
necklaces  set  with  rubies,  emeralds,  and  pearlsf. 
We  know  not  whether  the  Aiztec  kings  received 
any  part  of  these  pearls  by  means  of  trade 
with  the  barbarous  and  wandering  tribes  who 
frequented  the  gulf  of  California.  It  is  better 
ascertained  that  pearls  were  fished  by  their 
orders,  on  the  coast  which  extends  from  Colima, 
the  northern  boundary  of  their  empire,  to  the 
{Mx^vince  of  Xoconochco  or  Socdnusco,  and 
particularly  near  Tototepec,  between  Aoapulco 
and  the  gulf  of  Tchuantepec  and  in  Cuitlateca- 
pan*  The  Incas  of  Peru  set  a  g^-eat  value  on 
pearls  ;  but  the  laws  of  Manco^<^pa  piy)hibited 
the  Peruvians  from  exercising  the  calling  of 
diver,  a$  not  very  beneficial  to  the  state  and 
dangerous  to  those  who  follow  it  j:. 

Thç  situations  which  since  the  discovery  of 

♦  J^  Florida  del  Inca,  Madrid,  172S,  p.  129, 1S5  and  14a 
f  Gomara,  Conquista  de  Mexico  (Medina  del  Campo, 
1583)ibl.25. 
%  OvçîlaMo,  lib.  viii.  C.2S. 


Digitized  by  VjOOQ iC 


CKAF.  X.]  KINGDOM  OF  NEW  SPAIN-         81 

the  New  Cantinent,  have  famished  the  greatest 
abundance  of  pearls  to  the  Spaniards;  are  the 
following:  the  arm  of  the  sea  between  the 
islands  of  Cubagua  and  Coche,  and  the  coast  of 
Cumana;  the  mouth  of  the  Rio  de  la  Hacha; 
the  gulf  of  Panama  near  the  lilas  de  Um  Perlas; 
and  the  eastern  coast  of  California.  In  1587, 
316  kilc^ammes^  of  pearls  were  imported  into 
Seville,  among  which  there  were  5  kilo^ram- 
mest  of  the  greatest  beauty  destined  for  king 
Philip  n.  The  pearl  fishery  of  Cubagua 
and  Rio  de  la  Hacha  have  been  very  produc- 
tive but  of  short  duration.  After  the  com- 
mencement of  the  17th  century,  and  especially 
after  the  navigations  of  Yturbi  and  Piiiadero, 
t^e  pearls  of  California  begun  to  rival  in 
tirade  those  of  the  gulf  of  Panama*  At  that 
period  the  most  able  divers  were  sent  to  the 
shores  of  the  sea  of  Cortez.  The  fishery,  however, 
was  immediately  neglected  again  ;  and  though 
at  the  time  of  the  expedition  of  Gralvez  endea- 
vours were  used  to  restore  it,  these  endeavours 
were  rendered  fruitless  from  the  causes  already 
detailed  by  us  in  the  description ^f  California;);. 
In  1803  only,  a  Spanish  ecclesiastic  residing 
at  Mexico  again  turned  the  attention  of  govenv 

*  6971b.avoird.     Traits. 
f  Acosta,lib.  iv.c.  15. 
X  See  vol.  ii.  chap.  yiii.  p.  329. 
vol..   111.  G 
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ment  to  the  pearls  of  the  coast  of  Ceralvo  in 
California.  As  the  divers  (buzos)  lose  much 
of  their  time  in  rising  to  breathe  on  the  sur- 
face of  the  water,  and  fatigue  themselves  to  no 
purpose  in  descending  several  times  to  the 
bottom  of  the  sea,  this  ecclesiastic  proposed  to 
employ  in  the  pearl  fishery  a  diving  bell  which 
should  serve  as  a  reservoir  of  atmospheric  air, 
and  in  which  the  diver  might  take  refuge 
whenever  he  felt  the  necessity  of  respiration. 
Fm*nished  with  a  mask  and  a  flexible  tube  he 
would  be  enabled  to  explore  the  bottom  of  the 
ocean  breathing  the  oxygen  supplied  by  this 
bell  at  which  the  tube  jterminates.  During  my 
residence  in  New  Spain  I  saw  a  series  of  very 
curious  experiments,  made  in  a  small  pond  near 
the  castle  of  Chopoltepec  in  the  execution  of 
this  project.  It  was  certainly  the  first  time 
that  a  diver's  bell  was  ever  constructed  at  a 
height  of  2300  metres*  equal  to  that  of  the 
ptiss  of  the  Simplon.  I  know  not  whether  the 
experiments  made  in  the  valley  of  Mexico 
were  ever  repeated  in  the  gulf  of  California» 
and  whether  the  pearl  fisheiy  has  been  renewjed 
there  after  an  interruption  of  more  than  thirty 
years;  for  hitherto  almost  all  the  pearls  sup- 
plied by  the  colonies  come  from  the  gulf  of 
Panama. 

*  7545  feet    Tram* 
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Among  the  marine  shells  of  New  Spain,  I 
ought  also  to  mention  here  the  murex  of  the 
coast  of  Tehuantepeô  in  the  province  of  Oaxaca, 
of  which  the  cloak  exudes  a  purple  colouring 
liquor,  and  the  famous  shell  of  Monterey  which 
resembles  the  .most,  beautiful  haliotis  of  New 
Zealand.  This  shell  is  to  beibund  on  thç  coast 
of  New  California,  and  particularly  between  the 
ports  of  Monterey  and  San  Francisco.  It  is 
employed,  as  we  have  already  obs^rv^çd,  in  the  ftqr 
trade  with  the  inhabitants  of  Noutka.  As  to 
the  gasteropode  of  Tehuantepec,  the  Indis^ 
women  collect  the  purple  liquqr,  fopoyving  the 
couij^e  of  the  shiorç,  and  rubl^iiiig  the  cloak  qf 
the  mure^  with  cotton  stript  of  its  seed. 

The  western  coast  of  Mexico^  e^ecially  that 
part  of  the  'great  ocean  situated  between  the 
gulph  of  B^yonna,  the  three  Mary  islands,  and 
cape  Saint  Lucas,  abound  in  ^^ermaceti-whaleso^ 
cachaiùtê,  of  which  the  fishery  is  one  of  the  most 
important  objects  of  mercantile  speculation  on 
account  of  the  extremely  high  prices  given  for 
spermat^ci  (adipocire)  by  the  .English  and  the 
inhabitants  of  the  United  States.  The  Spanish 
Mexicans,  see  the  cachalot  fishers  arrive  on  thejir 
coast  after  a  navigation  of  more  than  ôOOO  marine 
leagues,  to  .whom  they  inporrectly  enough  give 
the  appellation  of  ballefieros  {whalers)  ;  but  they 
never  endeavour  to  share  in  the  pursuit  of 
these  great  mammi/erous  whales.    M.  Schneider 

G  2 
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who  is  as  good  a  naturalist  as  he  is  a  learned 
hellenist,  and  M.  M.  de  Lacepede  and 
Fleurieu*  have  given  very  accurate  information 
as  to  the  whale  and  cachalot  fishery  in  thé 
two  hemispheres.  I  shall  here  communicate 
the  most  recent  knowledge  which  I  could 
collect  during  my  residence  on  the  shores  of 
the  South  Sea. 

Were  it  not  for  the  cachalot  fishery  and  the 
trade  in  furs  of  Sea  Otters  at  Noutka,  the  great 
ocean  would  almost  never  be  frequented  by  the 
Anglo-Americans  and  Europeans.  Notwith- 
standing the  extreme  economy  practised  in 
these  fishing  expeditions,  those  beyond  Cape 
Horn  are  too  expensive  to  admit  of  the  Hack 
whale  being  the  object  of  them.  The  cost  of 
these  distant  navigations  can  only  *  be  compeur 
sated  by  the  high  price  which  necessity  or 
luxury  fixes  on  their  returns.  Now  of  all  the 
oily  liquids  which  enter  into  trade,  there  are 
few  so  dear  as  the  spermaceti,  or  the  particular 
substance  contained  in  the  enormous  caverns 
of  the  snout  of  the  cachalot.  A  single  individual 
of  these  cetaceous  giants  yields  as  much  as  125 
English  barrels  f    (of  824  gallons   each  J)    of 

*  Voyage  de  Marchandl,  T.  ii.  p.  eOQ,  64L 
t  A  banrel  contafait  1.48  hectolitres  er  neariy  178}  finu 
of  Piuris  CBedkerdes  sur  la  Rkkeste  des  NttUmu  far  Adam 
Smiiit  trtdaction  de  M.  Garnier,  T.  v.  p.  451.) 
t  This  is  supposed  to  be  91 V    Tram. 
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spermacHi.  A  tun  conUdning  eight  of  these 
barrels  or  1024  pmts  of  Paris,  used  to  sell  in 
London  before  the  peace  of  Amiens  at  £10  or 
£90  and  doring  the  war  at  £&^  and  jf  100 
sterling. 

It  was  not  the  third  expedition  of  Cook 
ix^  the  north-west  coast  of  the  New  Continent, 
bat  the  voyage  of  James  CoUnet  to  the  Gallapa- 
gos  islands,  which  made  known  tç  the  £uro- 
peuis  and  Anglo  Americans  the  abundance  of 
cachalots  in  the  great  ocean  to  the  north  of  the 
equator.  Till  1788  Uie  whale  fishers  only 
frequented  the  coasts  of  Chili  and  Peru.  Only 
12  or  fifteen  vessels  then  doubled  Cape  Horn 
annually  for  the  cachalot  fishery,  while  at  the 
period  when  I  was  in  the  South  Sea,  there  were 
more  than  60  under  the  English  flag  alone. 

The  physeter  macrocephahs  not  only  frequents 
the  arctic  seas  between  the  coast  of  Greenland 
and  Davis  Straits,  it  is  not  only  found  in  the 
Atlantic  Ocean  between  the  banks  of  New- 
foundland and  the  Azore  Islands,  where  the 
Anglo  Americans  sometimes  carry  on  a  fishery, 
but  it  is  also  to  be  found  to  the  south  of  the  equator 
on  the  coasts  of  Brazil  and  Guinea.  It  would 
appear  that  in  its  periodical  voyages,  it  ap« 
proaches  more  to  the  continent  of  Africa  than  to 
that  of  America;  for  in  the  environs  of  Rio 
Janeiro  and  la  Bahia  whales  only  are  caught. 
However  the  cachalot  fishery  has  been  much 
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diminished  oh  the  Guinea  coast,  since  naviga- 
tors have  become  less  afraid  of  doubling  'Cape 
Horny  and  since  more  attention  has  been  paid 
to  the  cetaceous  fish  abounding  in  the  great 
ocean.  Physeters  are  found  in  very  consider- 
able bands  in  the  channel  of  Mosambique,  and 
to  the  south  of  the  Cape  of  Good  Hope  ;  but 
the  animal  there  is  generally  small,  and  the  9ea 
rough  and'  agitated,  and  unfavourable  to  the 
operations  of  the  harpooners. 

The  grefat  ocean  unites  all  the  circumstances 
that  render  the  cachalot  fishery  both  easy  and 
lucrative.  It  is  richer  in  moUuscus,  fish,  por- 
poises, tortoises,  and  sea  calves  of  every  species, 
and  oilers  'more  nourishment  to  cetaceous 
animals  than  the  Atlantic  ocean.  Hence  these 
last  are  there  in  greater  numbers  as  well  as  fatter 
and  larger.  The  calm  which  prevails  during 
so  great  a  part  of  the  year  in  the  equinoétial 
rejgion  of  the  South  Sea  facilitates  very  much  the 
piu^uit  of  cachalots  and  whales.  The  former 
keep  generally  near  the  coasts  of  Chili,  Peru, 
and  Mexico,  because  the  shores  are  steep  (acati' 
tiladas)  and  washed  by  a  sea  of  great  depth. 
It  is  a  general  rule  that  the  cachalot  avoids 
shallows,  whereas  they  are  sought  after  by  the 
whale.  For  this  reason  the  whale  is  very 
firequent  on  the  low  coast  of  Brazil,  while  the 
other  abounds  neair  the  coast  of  Guinea,  which 
is  higher^  and  every  where  accessible  to  large 
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vessek.  Such  is  m  general  the  geological  con- 
stitution of  the  two  continents,  that  the  western 
coast  of  America  and  Africa  resemble  one 
another,  while  the  eastern  and  western  coasts  of 
the  New  Continent  exhibit  the  m^ost  remarkable 
contrast  in  relation  to  their  elevation  above 
the  level  of  the  neighbouring  seas. 

The  greatest  number  of  EngUsh  and  Anglo- 
American  vessels  which  enter  the  g^eat  ocean 
have  the  doublé  object  in  view  of  carrying  on 
the  cachalot   fishery  and  an    illicit  commerce 
with  the  Spanish  colonies.     They  double  Cape 
Horn  after  attempting    to    leave    contraband 
goods  at  the  mouth  of  the  river  Plata,  or  at  the 
presidio  of  the  Malouin  Islands.    They  begin 
the  cachalot  fishing  near  tlie  small  desert  islands 
of  Mocha  and  Santa  Maria,  to  the  south  of 
the  Conception  of  Chili.    At  Mocha  there  are 
wild    horses    introduced     by    the    inhabitants 
of  the   neighbouring  coast,    which  sometimes 
serve  for  provisions  to  navigatoi*s.     The  island 
of  Santa  Maria  has  very  fine  and  very  abundant 
springs.    They  contain  wild  hogSy'^and  a  species 
of  very  large  and  very  nutritive  turnips,  believed 
to  be  peculiar  to  those  cUmates.    After  remain- 
ing in  these  latitudes  for  a  month,  and  carry- 
ing on  a  contraband  trade  with'  the  island  of 
Chiloe,  the  fishing  vessels  (haUetieros)  generally 
coast  Chili  and  Peru  to  Cape  Blanc  situated 
in  4*  18'  of   south   latitude.    The  cachalot  is 
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every  where  common  in  these  latitude»,  to 
15  or  20  leagues  distance  from  the  continent. 
Before  the  expedition  of  Captain  Collnet,  the 
fishery  terminated  at  Cape  Blanc  or  near  the 
equator;  but  within  the  last  15  or  20  years, 
the  baUeneroM  continue  it  northwards  to  be- 
yond Cabo  Corientes,  on  the  Mexican  coast 
of  the  intendancy  of  Guadalaxara.  Near  the 
Archipelago  of  the  Galapagos,  where  it  is 
extremely  dangerous  to  land,  on  account  of 
the  strong  currents,  and  round  the  islands 
de  las  très  Marias,  the  fish  is  most  frequent- 
ly  to  be  found,  and  of  a  gigantic  size.  In 
spring  the  environs  of  the  Galapagos  are 
the  rendezvous  of  all  the  macrocephalous 
cachalots  of  the  coasts  of  Mexico,  Peru,  and 
the  gulph  of  Panama,  which  come  there  to 
couple.  During  that  period  M.  Collnet  saw 
young  individuals  of  2  metres  in  length*. 
Farther  to  the  north  of  the  Marias  islands, 
in  the  gulf  of  California,  no  more  physeters 
are   to  be   found,  but  many   whales. 

The  whale  fishers  can  easily  distinguish  at 
a  distance  the  cachalots  from  the  whales,  by 
the  manner  in  which  the  former  spout  up  the 
brine  through  their  spiracles.  The  cachalots 
can  remain  longer  under  water,  than  the 
true  whale.  When  they  come  to  the  sur- 
face, their  respiration  is  more  frequetly    in- 

♦  64  fecfc    Tram. 
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temipted  ;  they  do  not  allow:  so  much  water 
to  remain  in  the  membranous  bags  placed 
below  their  nostrils;  and  the  spouts  are  more 
frequent,  more  in  a  forward  direction,  and 
more  elevated  than  those  of  the  other  whales 
The  female  cf  the  cachalot  is  four  or  five 
times  smaller  than  the  male;  and  its  head 
does  not  yield  more  than  25  English  barreb 
of  adipadref  while  the  head  of  the  male, 
yields  from  100  to  125.  A  great  number 
of  females  {cow  whales)  go  generally  together 
led  by  two  or  there  males  (buU-^vhales)  which 
are  perpetually  describing  circles  round  their 
flod(.  The  very  young  females  which  yield 
from  12  to  16  barrels  of  adipocire  matter 
called  l^  the  lEnglish  fishermen  schooUwbales 
swim  so  close  to  one  another  that  they  fre- 
qu^itly  get  more  than  half  out  of  water*  It 
is  almost  superfluous  here  to  observe  that  the 
adipocire,  which  is  not  a  part  of  the  brain 
of  the  animal,  is  not  only  to  be  found  in 
all  the  known  species  of  cachalot  (catadon^ 
tes  lac.)  but  also  in  all  the  physales  and  phy- 
seters.  The  spermaceti  extracted  fi'om  the 
cavities  of  the  snout  of  the  cachalot,  and 
we  must  not  confound  these  cavities  with 
that  of  the  cranium,  is  only  the  third  pari 
of  the  thick  and  adipocirous  oil,  which  is 
furmdied  by  the  rest  of  the  body.  The 
spermaceti    of    the    head   is    the    best^    and 
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is  employed  in  tl^  making  of  candles; 
and  that  of  the  body  and  tail  is  only  used 
m    England,  to   give  a  gloss   to  doth. 

This    fishery^    to   be    profitable,    must   be 
conducted  on  the  most  economical  princ^fd^s. 
Vessels  from   180  to  300  tons  are  c^nployed 
in  it,   and  the  crew  consists  only  of  16  or  24 
individuals,  including  the  captain  and  mastar^ 
who    are    themselves    obliged    to    throw    the 
harpoon,  like  common  sailors.     The  expences 
of  equipment  of  a  vessel  of  .180  tons,  lined 
with   copper,    and  provisicmed  for   a   voyage 
of  two  years,  is  estimated  in  London,  at  70001. 
sterling.      Each    South-Sea  fishing  vessel  is 
provided    with    two  canoes.       The  fitting  of 
each  canoe,   requires  4  sailors  and  a  boy,  a 
steersman,  a  cable  of  130  fathoms  in  length, 
3   lances,  ô  harpoons,  an  axe,  and  a  lantern 
to  make  themselv^es  seen  at  a  distance  during 
the  night.    The  fitter  out,  gives  the  sailors  only 
their  food  and  a  very  small  sum  of  money  under 
'  the  name  of  advance.   Their  pay  depends  on  the 
produce  of  the  fishery;  for  as  the  whole  crew 
contribute  to   it,    every  individual  has  a  right 
to,  the  profit.       The  captain  receives  a  six- 
teenth, the  master  a  twenty-fifth,  the  second 
master  a    thirty-fifth,    the    mate   a    jnxtieth, 
and  the  sailor  an  eighty-fiflb  of    the  wlude 
produce.      The  season    is   reckoned  good   if- 
à  vessel  of  200  tons,  returns  to  port,    laden 
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with  800  barrels  of  spermaceti.  The  cacha^ 
lot  from  being  so  incessantly  persecuted  has 
become  within  these  few  years,  more  wild 
and  difficult  to  take.  But  to  favour  the  navi- 
gation of  the  South  Sea,  the  British  govern- 
ment allows  advances  to  each  vessel  fitted 
out  for  the  chachalot  fishery:  these  advances 
are  from  300/.  to  800Z.  sterling,  according  to 
the  tonnage  of  the  vessel.  The  Anglo-Ame- 
ricans carry  on  this  fishery  Mdth  still  more 
economy  than  the  English. 

The  ancient  Spanish  laws  prohibited  whale 
vessels  as  well  as  'all  other  foreign  vess^ 
from  entering  thV  ports  of  America,  except 
in  cases  of  distress,  or  want  of  water  and 
provisions.  The  €ralapagos  islands  on  which 
the  fishers  sometimes  land  their  sick,  are 
provided  with  springs,  but  these  springs  are 
very  poor  and  very  inconstant.  The  island 
of  Cocos  (Lat.  5**.  35'  north)  is  very  well 
supplied  with  water;  but,  in  running  from 
die  Galapagos  northwards,  this  small  insulated 
island  is  difficult  to  find,  on  account  of  the 
force  and  irregularity  of  the  currents.  The 
whalers  have  more  powerful  motives  for  prefer-, 
ring  to  take  in  water  from  the  coast;*  and  they 
seek  pretexts  to  enter  the  ports  of  Coquim- 
bo,  Pisco,  Tumbez,  Payta,  Guayaquil,  Rea- 
^  lejo,  Sonzanate,  and  San  Bias.  A  few  days, 
4nd  frequently  ^ven  a  few  hours,  are  sufficient 


Digitized  by  VjOOQ iC 


02         POLITICAL  ESSAY  ON  THE         [book  iv. 

for  the  crews  of  fishing  vessels  to  form  con- 
nections with  the  inhabitants,  for  the  sale  of 
English  goods,  and  to  take  in  ladings  of 
copper,  Peruvian  sheep,  quinquina,  sugar,  and 
cocoa.  This  contraband  trade,  is  carried  on 
between  persons  who  do  not  speak  the  same 
language,  frequently  by  signs,  and  with  a  fi- 
delity very  unconmion  among  the  most  po- 
lished people  of  Europe* 

It  would  he  superfluous  to  enumerate  the 
advantages  the  inhabitants  of  the  Spanish  colo- 
nies would  possess  over  the  English  and  the 
people  of  the  United  States,  if  they  were 
to  enter  upon  the  cachalat  fishery.  From 
Guayaquil  and  Panama  the  parallels  where 
this  fish  abounds,  is  not  more  than  a  voyage 
of  ten  or  twelve  days;  The  navigation  from 
Saa  Bias  to  the  Marias  islands,  is  hardly 
36  hours.  The  Spanish  Mexicans  employ- 
ed in  this  fishery  would  have  a  shorter 
passage  by  4000  leagues  than  the  Anglo-Anae- 
ricans  j  they  could  be  supplied  with  provinons 
at  a  cheaper  rate;  and  they  would  every 
where  find  ports  where  they  would  be  re- 
ceived  as  friends,  and  supplied  with  fresh 
provisions.  It  is  true  the  spermaceti  is  not 
yet  in  great  request  on  the  continent  of 
of  Spanish  America.  The  clergy  persist  in 
confounding  adipocire  with  tallow,  and  the 
American   bishops  have  declared  that  the  ta- 
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pers  which  bum  on  the  altars,  can  only  be 
made  of  bee-wax.  At  Lima,  however,  they 
have  begun  to  deceive  the  vigilance  of  the 
bishops,  by  mixing  a  little  spennaceti  with 
the  wax.  The  merchants  purchasing  English 
prizes,  had  it  in  great  quantities,  and  the 
adipoeire  employed  in  church  festivals,  i^ 
beeome  a  new  branch  of  very  lucrative  com* 
m^rce. 

It  is  not  the    want    of    hands   which  pre- 
vents the  inhabitants  of  Mexico  from  apply* 
ing  to  the  cachalot  fishery.      Two    hundred 
men  are  sufficient  to  man    ten    fishing    ves* 
^sels,    and  to  procure  annually,  more  than  a 
thousand  tons  of    spermaceti;     and  this  sub^ 
^stance    might    in    time,    become    as    impor* 
taut  an  article  of   exportation,  a«  the  eocoa 
of    Guayaquil,    and  the  copper    of    CSoqukn* 
bo.      In    the    present    state    of  the   Spanish 
colonies,  the  sloth  of    the  inhabitants  is  ini* 
mical  to  the  execution    of    similar  projects; 
and  it  wovdd  be  impossible    to    procure  sai- 
lors willing  to  embrace  so   rude    a    business 
and  so  miserable  a  life,  as  that  of  a  cacha- 
lot fisher.      How  could  they  be  found  in  a 
country»  wh^re  according  to  the  ideas  of  the 
common    people^     all    that    is    necessary    to 
JkapfiaesHf    is   bananas,    salted  flesh,  a  ham- 
4nock,  and  a  guitar?     The  hope  of  gain  is 
too  weak  a  stimulus,    under  a  zone,    where 
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beneficent  nature  provides  to  inai\  a  thou- 
sand means  of  procuring  an  easy  and  peaceful 
existence  without  quitting  his  country,  and 
without  struggling  with  the  monsters  of  the 
ocean. 

For  a  long  time,  the  Spanish  government 
has  looked  with  an  evil  eye  on  the  cacha- 
lot fishery,  which  draws  the  English  and 
Anglo  Americans*  to  the  coast  of  Peru  and 
Mexico.  Before  the  establishment  of  tibat 
fishery,  the  inhabitants  of  the  western  coast  of 
America,  had  never  seen  any  other  flag  in 
those  seas,  than  the  Spanish.  Political  rea- 
sons might  have  engaged  the  mother  coun- 
try to  9pare  nothing  for  the  encouragement 
of  the  national  fisheries,  upt  so  nmch  per*- 
haps  with  a  yiew  of  a  direct  profit,  as  for 
ijie  sake  of  excluding  strangers»  and  pre- 
^venting  their  connections  with  the  natives. 
The  privilégias  which  they  granted  to  a  com^» 
pany  residing  in  Europef  and  which  has 
Bierely  existed  by  name»  could  not  give  the 
first  impulse  to  the  Mexicans  and  Peruvians. 

*  According  to  offidal  informatioD,  which  I  owe  to 
M«  Gallatin,  Treasurer  to  the  United  States,  there  were 
in  the  South  Sea,  in  1800,  1801,  and  1802,  from  18  to 
20  whalers  (from  2800  to  S200  tons)  of  *  the  United 
States.  A  third  of  these  Tesselsare  fitted  out  aimuaHy  frem 
tiie  port  of  Nantucket.  In  1805,  the  faiiportation  of 
q^ennaceti  into  that  port,  amounted  to  1146  barrels» 
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The  fishmg  vessels  ought  to  be  fitted  out 
in  America  itself,  at  Guayaquil,  Paitama,  or 
San  Bias.  There  is  constantly  on  that  coast 
a  certain  number  of  English  sailors,  who 
have  abandoned  the  fishing  vessels,  either 
through  discontent  or  for  the  purpose  of 
pushing  their  fortunes  in  the  Spanish  colo- 
nies. The  first  expedition  might  be  made 
by  mixing  those  sailors,  who  have  had  long  ex- 
perience in  the  cachalot  fishery,  with  the 
zambos  of  America,  who  are  hot  afraid  of 
singly  attacking  a   crocodile. 

We  have  thus  examined  ih  this  chapter  ^ 
the  true  national  wealth  of  Mexico;  for  the 
produce  of  the  earth  is  in  fact  the 
sole  basis  of  permanent  opulence.  It  is 
consolatory  to  see  that  the  labour  of  man 
for  half  a  century,  has  been  nmre  directed 
towards  this  fertile  and  inexhaastilble  source, 
than  towards  the  working  of  mines,  of 
which  the  wealth  hais  nort  so  direct  an  in- 
fltlence  on  the  public  prosperity,  and  mere- 
ly changes  the  nominal  value  of  the  annual 
produce  of  the  earth.  l^he  territorial  im-  j 
port  levied  by  the  clergy,  under  the  name 
of  tenth,  or  6the,  measures  ^e  quantity  of 
that  produce,  and  indicates  with  precision, 
the  progress  of  agricultural  industty,  if  we 
compare    the    periods,    in    the    intervals    of 
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which  the  price  of  ccmiinodities  hjs  under- 
gone no  sensible  variation.  The  following 
is  a  view  of  the  value  of  these  tithes^. 
Taking  for  example  two  series  of  years,  from 
1771  to   1780  and  from   1780  to   1789. 


Naoet  of  Diocetet. 

Period». 

Value  of  1 

Tithen  in         Periods. 

Piastres. 

Value  of 
Tithes  in 
Piastres. 

Mwico     -    -    . 
PuebladalotAnO 

geles    .    - 
Valladolid   de    i 

Maehoacan      $ 
Oaxaca     .    -    • 
Quadalaxara     • 
Durango     -      - 

1771—1780 
1770—1779 

1770—1779 

1771—1780 
1771—1780 
1*770—1779 

4,132,630 
2,965,601 

2,710,200 

715,974 

1,889,724 

913,0-28 

1781—1790 
1780—1789 

1780—1789 

17$1— 1790 
1781—1790 
1780—1789 

7,082,879 
3,508,884 

3,239,400 

863,237 
2,579.108 
1,080,313 

The  result  of  this  view  is,  tWt  the  tithes 
of  New  Spain,  have  amounted  in  these  six 
dioceses, 

From  1771  to  1779— to  18,357,157t  \  DoiAle  Piastres 
1779—1789 18,353,821}:  jor  pezzos  ftiertes. 


«  I  hare  extracted  this  view  from  a  manuscript  m&t 
moir  of  M*  ManiaOf  drawn  up  from  official  papers,  and 
|)earin^  the  title  of  Estado  de  la  Renia  de  Real  Had" 
tnda  de  Nueoa  Etpana^  en  un  ano  commun  del  qtdnquemo 
de  1784  haOa  1789.  The  numbers  in  this  view  differ  a 
little  from  those  published  by  M.  Pinkerton  (vol.  iii. 
p.  234;  fitnn  the  work  of  Estalla,  which  I  hare  nerer 
jet  been  able  to  procure* 

f  162,880,441  sterling.    Trans. 

i  j64J315,219  sterling.     Trans. 
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Ciu^iequently  the  to^l  4^igpi«nt§^0f^  }^^$ 
been,  in  *the  last  ten  j^^^  fiye  milikjw  pf 
piastres,  or  two  fifths  of  the  tott4  F<>dw^ 
The  same  data  aUo  indicate  th^  jrafi^  of 
the  progress  q{  agncukwe,  in  the  intendi^- 
cies  of  Mexipp,  Guadalaxara,  Pueblft,  and 
Yalladolid,  coqipared  with  the  province^  of 
Oaxaca  and  New  Biscay.  The  tithes  have 
been  nearly  doubled  m  the  archbishoprick  of 
Mexico;  for  those  which  were  levied  during 
the  tea  years  anterior  to  1780,  were  to  those 
levied  ten  years  afterwards,  in  d^  proper** 
tion  |Eyf  IQ  to  17,  In  the  intendan^^y  of^ 
Ihqraago  or  New  Biscay,  this  augmentation 
has  be^  only  in  die  proportion  of  10  to  11. 

The  celebrated  anther  of  the  Wealth  of 
Nations^,  estimijLtes  the  territorial  produce  of 
prreat  Britain,  from  the  produce  of  the  land 
ta^  ïn  the  p^iticid  view  pf  !^fe'w  Spain, 
which  I  presented  to  the  conrt  of  Madrid 
m  1803,  I  had  hazarded  a  similar  valuatiou, 
frcpi  t^e  vahie  of  the  tithes  payable  to  t^^ 
clergy.  The  result  of  this  operation  was, 
tlMt  the  annual  produce  of  the  land  amounted 
at  least,  to  24  nuUions  of  piastres.  The 
results,  which  I  came  to  in  drawing  up  my  first 
view,  have  been  discussed  with  much  sagacity, 

%  Adam  Smitki  Traduction  de  M.  Gamier,  t.  iv.  p.  264^- 
Original  vol.  iiij.  p.  250. 

vol..   III.  H 
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in  a  memoir  presented  by  the  municipal  body  of 
the  town  of  Valladolid  de  Mechoacan,  to  the  king*, 
in  the  month  of  October  180$,  on  the  occasion 
of  passing  an  edict,  relative  to  the  property  of  the 
clergy.  According  to  this  memoir,  a  copy  of 
which  1  have  before  me,  we  must  add  to  these, 
24  millions  of  piastres,  three  millions  for 
the  produce  of  cochineal,  vanilla,  jalap,  pi- 
mento of  Tabasco,  sarsaparilla,  which  pay  no 
tithes;  and  2  millions  for  sugar  and  indigo, 
which  yield  only  to  the  clergy  a  duty  of 
4  per  cent.  If  we  adopt  these  data,  we 
shall  find  that  the  total  agricultural  produce, 
amounts  annually  to  29  millions  of  piastres, 
or  to  more  than  145  millions  of  francs*, 
which,,  reducing  them  to  a  natural  measure, 
and  taking  for  basis  the  actual  price  of 
wheat  in  Mexico,  15  francs  for  10  myria- 
grammes  of  wheatf ,  are  equal  to  96  miUUnis 
of  myriagrammes  of  wheatf.  The  mass  of  pre- 
cious metals  annually  extracted  from  the 
mines  of  the  kingdom  of  New  Spain,  scarcely 
represent  74  millions  of  myriagrammes  of 
wheat,  which  proves  the  interesting  fact, 
that  the  value  of  the  gold  and  silver  of  the 
Mexican  mines,  is  less  by  almost  a  fourth, 
than  the   value  of  the  territorial  produce. 

♦  ^6,042,150  sterling.     Trans, 

f  See  vol.  ii.  p.  481. 

X  2128  millions  lb.  avoird.    Trans. 
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The  cultivation  of  the  soil,  notwithstanding 
the  fetters  with  which  it  is  every  where  shackled, 
has  lately  made  a  more  considerable  progress, 
on  account  of  the  immense  capitals  laid  out 
in  land,  by  families  enriched  either  hy  the 
conunerce  of  Vera  Cruz  and  Acapulco,  or  by 
the  working  of  the  mines.  The  Mexican 
clergy,  scarcely  possess  land  (biefies  raices)  to 
the  value  of  two  or  three  millions  of  piastres  ; 
but  the.  capitals  which  convents,  chapters,  reli- 
gious societies  and  hospitals  have  laid  out  in 
lands,  amount  to  the  sum  of  44i  millions  of 
piastres,  or  more  than  222  millions  of  livres 
tournois.  The  following  is  a  view  of  these 
capitals,  called  capitales  de  capeUanias  yohras 
de  lajurisdiccion  ordinariaj  extracted  from  an 

ofBcial  paper*: 

Piastres. 
Archbishoprick  of  Mexico    -        -        .        -        9,000,000 

Bishoprickof  Puebla 6,500,000 

Bishoprick  of  Valladolid  (very  accurate  valuation)  4,500,000 
Buhoprick  of  Guadalaxara  -  -  .  -  3,000,000 
Bishopriçks  oî  Durango,  Monterey  and  Sonora  1 ,000,000 
Bishopricksof  OaxacaandMerida  -  -  2,000,000 
O^nw  Pjfli  of  the  regular  Clergy  -  -  -  2,500,000 
Endowments  of  Churches  and  Communities  of) 

MonksandNans  }^6^000^ 

44,500,000 


•  Jlepresentacion  de  lot  vecinos  de  VaUadolid  al  Excellent 
Éisdmo  Senor  Virreyen  fecha  del  24  Octubre  del  ano  1805. 
(M.S.) 

H  3 
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This  immense  sum  in  the  hands  of  the  land 
proprietors,  (haciendados)  and  hypotecated  on 
real  property,  was  on  the  point  of  being  with- 
drawn from  the  Mexican  agriculture  in  1804. 
The  ministry  of  Spain  not  knowing  how  a  na- 
tional bankruptcy  brought  on  by  the  superabun* 
dance  of  paper  money  (vales)  could  possibly 
be  avoided,  ventured  upon  a  very  hasardons 
operation.  A  royal  decree  was  issued  on  the 
26th  December,  1804,  appointing  not  only  the  es- 
tates of  the  Mexican  clergy  to  be  sold,  but 
also  all  the  capitals  belonging  to  ^clesiastics, 
to  be  recovered  and  sent  into  Spain,  to  be  there 
applied  in  extinction  of  the  royal  paper  (aura 
de  cansoUdaeion  de  vales  reales).  The  council 
of  finance,  in  which  the  viceroy  presides,  and 
which  bears  the  title  of  Junta  Superior  de  Real 
Hacienda,  instead  of  opposing  this  decree,  and 
representing  to  the  Sovereign  the  injury  which 
its  execution  would  occasion  to  the  agriculture 
and  prosperity  of  the  inhabitants,  began  heldt)^ 
to  levy  the  money.  The  resistance  however,  was 
so  strong  on  the  part  of  the  proprietors,  that  from 
May  1805,  to  June  1806,  not  more  than  the  com- 
paratively small  sum  of  1,200,000'  piastres  could 
be  recovered.  It  is  to  be  hoped  that  Ministers 
well  informed  as  to  the  true  interests  of  the  state 
will  have  since  put  an  end  to  an  operation,  the 
fatal  effects  of  which  would  have  been  at  last 
severely  felt.. 
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When  we  read  the  excellent  work  on  agra» 
rian  /bn^,  presented  to  the  council  of  Castille 
in  1795*,  we  perceive  that  notwithstanding  the 
difference  of  climate  and  other  local  circum- 
stances, Mexican  agriculture  is  fettered  by  the 
same  political  causes,  which  have  impeded  the 
progress  of  industry  in  the  Peninsula.  All  the 
vices  of  the  feudal  government  have  passed 
from  the  one  hemisphere  to  the  other;  and 
in  Mexico  these  abuses  have  been  so  much  the 
more  dangerous  in  their  effects,  as  it  has  been 
more  difficult  to  the  supreme  authority  to  re- 
medy the  evil,  and  display  its  energy  at  an 
immense  dirtance.  The  property  of  New  Spain,, 
tike  that  of  (Hd  Spain,  is  in  a  great  measure  in 
iàe  hands  of  a  few  powerful  families,  who  have 
gradually  absorbed  the  smaller  estates.  In  Ame- 
rica as  well  as  Europe,  large  commons  are 
condemned  to  the  pasturage  àî  cattle,  and  ta 
perpetual  sterility.  As  to  the  clergy  and  their 
bfluence  on  society,  the  two  continents  are  not 
in  the  same  circumstances  ;  for  the  elergy  are 
much  less  numerous  in  Spanish  America,  than 
in  the  Peninsula.  The  relig^ious  missionaries 
bave  there  contributed  to  extend  the  progress 
of  agriculture    among  barbarous  tribes.    The 

«  M.^  Ldbocde  lias  ghen  a  trandaticni  of  this  Memoir, 
in  the  foiiig|.volttiiie  of  his  JtheritiredmriptifdePSiimgiief 
^108— 29«.  r. 
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introdijction  of  mayoraztfos^  and  the  degradation 
and  extreme  poverty  of  the  Indians  are  more 
prejudicial  to  industry  than  the  mortmain  of  the 
clergy.    ,       .  . 

The  ancient  legislature  of  Castille  prohibited 
convents  from  possessing  real  property;  and  al- 
though this  wise  law  ha3  been  frequently  in- 
fringed, the  clergy  could  not  acquire  very  con- 
siderable property  in  a  country  where  devotion 
does  not  exercise  the  same  empire  over  the  mind 
as  in  Spain,  Portugal,  and  Italy.  Since  the 
suppression  of  the  order  of  the  Jesuits,  few  es- 
tates belong  to  the  Mexican  clergy;  and  their 
real  wealth  as  we  have  already  stated,  consists  in 
tithes  anjd  capitals  laid  out  on  the  farms  of  small 
cultivators.  These  capitals  are  usefully  directed 
and  increase  the  productive  power  of  the  national 
labour. 

It  is  surprizing  to  see  that  the  greatest  num- 
ber of  the  convents  founded  since  the  16th  cen- 
tury in  every  part  of  Spanish  America,  are  all 
crowded  together  in  towns.  Had  they  been 
spread  throughout  the  country  and  placed  on 
the  ridges  of  the  Cordilleras,  they  might  have 
possessed  that  salutary  influence  on  cultivation, 
of  whicli  the  effects  have  been  felt  on  the  North 
of  Europe,  on  the  banks  of  the  Rhine,  and  on  the 
mountains  of  the  Alps.  Those  who  have  studied 
history,  know  that  in  the  time  of  Bhilip  the 
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Second,  the  monks  were  no  longer  like  tho?e  of 
the  9th  century.  The  luxury  of  towns,  and  the 
climate  of  the  Indies  are  unfavourable  to  that 
austerity  of  life,  and  that  spirit  of  order  for  which 
the  first  monastical  institutions  were  charac- 
terized; and  when  we  cross  the  mountainous 
deserts  of  Mexico,  we  regret  that  those  solitary 
asylums  in  which  the  traveller  receives  assist- 
ance from  religious  hospitality  in  Europe,  are 
no  where  to  be  found. 
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CHAPTER  XI- 


SkiU  qf'tbe  Minm  of  New  Spmn^Prmbêe^  qf  OM  mid 
Sih^. — Mean   vct^e   of  the  produce   ^  Ae   Mines^^ 

,  Annual  cantumpiion  i}f  Mercuiy  in  the  process  ofAnudga^ 
motion, — Quantity  of  the  Precious  Metats  which  have  since 
the  cofiguest  of'Mexko^  jUmedfrom  the  one  QmHneni  in^ 
the  other. 


After  a  careful  examination  of  the  Mexican 
ao^iculture    as    the  first  source  of  the  natural 
wealth  and  prosperity  of  the  inhabitants,  it  re- 
mains for  us  to  exhibit  a  view  of  the  mineral  pro- 
ductions which  for  two  centuries  and  a  half  have 
been  the  object  of  working  the  mines  of  New 
Spain.     This  view  is  exceedingly  brilliant  to 
the  eyes  of  those  who  calculate  merely  according 
to  the  nominal  value  of  things,  but  is  much  less 
so  to  those  who  consider  the  intrinsic  worth  of 
the  metals,  their  relative  utility,  and  the  influence 
whicli  they  possess  on  manufacturing  industry. 
The  mountains  of  the  New  Continent  like  the 
mountains  of  the  old,  contain  iron,  copper,  lead, 
and  a  great  number  of  other  mineral  substances, 
indispensible  to  agriculture  and  the  arts.     If  the 
labour  of  man  has  in  America  been  almost  ex- 
clusively directed  to  the  extraction  of  gold  and 
silver,  it  is  because  the  members  of  a  society 
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âel  ftom  Torj  differtnt  coasidiBrittûms  from  thow 
whioli  ikuglii  t9  kifluetace  tbe  whole  90cie^. 
WheneTtr  the  soil  can  produce  both  ûidigo  and 
maize,  the  former  preyails  over  the  latter»  9X^ 
tiK>iigh  tbe  gimeral  interest  requires  a  prefereace 
to  be  ^vcA  to  those  yegetablaa  which  supply 
RoorishBient  to  man  over  those  which  are  mer^ 
objects  of  exchange  with  strangers.  In  the  same 
manner,  the  minés  of  u'Oft  or  lead  on  the  ridge  h( 
the  Cordilleras»  notwithstandiiigp  their  richaesB» 
esatinue  to  be  neglected»  because  alniost  the 
whole  attelitkm  of  the  colonists  is  dkected  to 
veMs  of  gold  and  silver»  eren  when  they  eidubit 
on  thai»  but  small  indications  of  abuadtince« 
SkèA  is  the  attraction  of  those  precious  ttc^als 
whôeh  by  a  graieral  conventioflL  haye  becfHne  th# 
roj^Msentatiyn  of  labow  and  subsistettM. 

No  doubt  the  MeKican  iiatiaii  can  procwt 
by  loeans  of  fotingn  coiÉlneroe»  dl  the  artidtti 
Whidi  aM  fini|iplied  to  them  by  th^  own  c#un«* 
Hty;  but  m  the  iMdst  of  great  wealth  m  gold 
and  sihrar»  want  is  severely  felt  whenevelr  thé 
rsmiaopce  wiA.  the  mother  eountry  or  other 
parts  of  Sar€^  or  AÀ  has  sufibred  a«y  mteir^ 
,  ruptSDii^  whenaver  a  ww  dbeows  ohetaetos  in  the 
way  of  maritime  cemnwniiéatâon.  From  35  to 
80  ttaHMyna  of  piastn^tt  sM  s<Hnetîmes  headed  np 
in  Mesfao»  while  the  »Mm«fecftiirers  a«d  miners 
are  sidhntig  from  the  want  of  steely  iron»  and 
nmmey.    A  few  years  hefiNre  toy  arrival  in 
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New  Spain,  the  price  of  iron  rose  from  20  francs 
the  quintal  to  240,  and  steel  from  80  francs  to 
1300.      In  those  times  when  there  is  a  total 
stagnation  of  foreign  commerce,  the  Mexican 
industry  is  awakened  for  a  time,  and  tbey  then 
begin  to  manufacture  steel,  and  'to  make  use  of 
the  iron  and  mercury  of  the  mountains  of  Ame-* 
rica.     The  nation  is  then  alive  to  its  true  inte- 
rest, and  feels  that  true  wealth  consists  in  the 
abundance  of  objects  of  consomption,  in   that 
6i  thmg6^  and  not  in  the  accumulation  of  the 
9ign  by  which  they  are  represented.     During 
the  last  war  but  one  between  Spain  and  America^ 
they  began  to  work  the  iron  mines  of  Tecalitan, 
near  Colima,  in  the  intendancy  of  Guadalaxank 
The  tribunal  de  mineria  expended  more  than 
150,000   fr*ancs    in    extracting    mercury   from 
the  yeins  of  San  Juan  de    la  Chica;  but  the 
effects  of  so  praise-worthy  a  zeal  were  only  of 
riiort  duration;  and  the  peace  of  Amiens  put  an 
end  to  undertakings  which  promised  to  g^ve  to 
the  labours  of  miners  a  more  useful  direction  for 
the  public. prosperity.     The  maritime  comoinni- 
cation    was  scarcely  well  opened,  .when  they< 
again  preferred  to  purchase  steel,  iron,  and  mer- 
cury in  the  markets  of  Europe. 

In  proportion  as  the  Mexican,  population 
shall  increase,  and  from  being  less  dependent  on 
Europe,  shall  begin  to  turn  their  attention  to  the 
great  variety  of  useful  productions  contained  in 
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the  bowek  of  the  earth,  the  system  of  mining 
will  midergo  a  change.     An  enlightened  admi- 
nistration   will  give    encouragement    to    those 
labours  which  are  directed  to  the  extraction  of 
mineral  substances  of  an  intrinsic  value;  indivi- 
duals will  no  longer  sacrifice  their  own  interests 
and  those  of  the  public  to  inveterate  prejudices; 
and  they  will  feel  that  the  working  of  a  mine  of 
coal,  iron,  or  lead  may  become  as  profitable  as 
that  of  a  vein  of  silver.     In  the  présent  state  of 
Mexico,  the  precious  metals  occupy  almost  ex- 
clusively the  industry  of  the  colonists;  and  when 
in  the  subsequent  part  of  this  chapter,  we  shall' 
employ  the  word  mine   (real,  real  de  minas)f  ' 
unless  the  contrary  is  expressly  stated,  a  gold 
or  silver  mine  is  to  be  uniformly  understood. 

Having  been  engaged  from  my  earliest  youth 
in  the  study  of  mining,  and  having  myself  had 
the  direction  for  several  years  of  subterraneous 
operations,  in  a  part  of  Germany  which  contains 
a  great  variety  of  minerals,  I  was  doubly  inte- 
rested in  examining  with  care  the  state  of  the 
mines  and  their  management  in  New  Spain. 
I  had  occasion  to  visit  the  celebrated  mines  of 
T&jsco  Pachuca  and  Ouanaxuato,  in  which  last 
]^ce,  where  the  veins  exceed  in  richness  all  that 
has  hitherto  been  discovered  in  other  parts  of 
the  world,  I  resided  for  more  than  a  mouth; 
and  I  had  it  in  my  power  to  compare  the  di&' 
ferent  methods  of  mining  practised  in  Mesico^ 
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with  those  which  I  had  observed  in  the  fetiadr 
year  in  Pern;  but  the  imm^Mity  of  materiftls 
collected  by  me  relative  to  theise  subjects,  foeiiigf 
only  of  utility  when  joined  with  the  geological 
description  of  the  country»  I  must  reserve  the 
detail  of  them  for  the  historical  account  of  my 
travels  in  the  mterior  of  the  New  Continent» 
Thus,  without  entering  into  discussions  of  a 
minute  and  purely  technical  naturel  I  shall  oon^ 
fine  myself  in  this  work  to  the  examination  of 
what  is  conducive  to  general  residts. 

What  is  the    geographical  position  of   the 
mines  which  supply  this  enormous  mass  of  s^er 
which   flows   annually  from  the  commerce  of 
Vera  Cm  inio  fiurope?    Is  this  en<Hrmo«is  mass 
o{  silver  the   produce  of   a  g^eat  number  of 
soattared  undertakings,  or  is  it  to  be  considered 
SB  almost  (exclusively  furmshed  by  three  or  four 
metallic    v^ins    of    extraordinary  wealth   and 
exte9dP    What  is  the  quantity  of  precaon»  me^ 
tals  annuaUy  extracted  "from  the  vmm  oi  Mex- 
ico?   And  what  pn^pcurtion  does  this  quantity 
bear  to  the  produce  of  the  ndnes  of  the  whole  of 
fi^anish  America?    At  how  many  ounces  per 
qmotid  may  we  estimate  the  mean  richness  of 
the  «her  ore  of  Mexico?     What  proportion  is 
tliere  between  the  quantity  of  ore  which  under- 
goaaa  meltings  asid  that  in  which  the  gold  bbA 
sik«r  aw  extracted  by  the  process  of  amalgama^ 
tien?    What  influence  has  tb^  price  of  mercury 
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on  the  progress  of  minhtg,  and  what  qnantity 
of  mercury  is  lost  in  the  process  of  Mexican 
amalgamation?    Can  we  know  with  precision 
the    quantify  of   precious  metals  which   have 
passed  mice  the  conquest  of  Tenochtitbtn  from 
New  Spain  into  Europe  and  Asia?    Is  it  pro- 
bable, considering  the  present  method  of  work- 
ing, and  the  geological  conatitution  of  the  coun[- 
try,  that  the.  annual  produce  of  the  mines  of 
Mexico  will  admit   of  an  augmentation?    Or 
shall  we  admit  with  several  celebrated  writen;, 
that  the  exportation  of  silver  from  America  has 
ofaready  attained  its  maximum?    These  are  the 
general  questions  which  we  propose  to  discuss 
in  this  work.     They  are   connected  with  thô 
most  important  problems  of  political  econoniy. 

Long  before  the  arrivi^l  of  the  Spaniards,  the 
natives  of  Mexico,  as  well  as  those  of  Peru, 
were  acquainted  with  the  use  of  several  metals. 
They    did    not  content  themselves  with   those 
which  were  found  in  their  native  state  on  the 
turfece  of  the  earth,  and  particularly  in  the  beds 
of  rivert,  and  the  ravins  formed  by  the  torrents; 
they  i^fiplied  themselves  to  subterraneous  opera- 
tions  in  the  working  of  veins;  they  cut  galleries 
-and  dug  pits  of  communication  and  ventilation  ; 
and  they  had  instrumehts  adapted  for  cutting 
the  rock,     Cortez  informs  ^s  in  the  historiisal 
account  of  his  ei^peditipn,  that  gQ}d,  silvfer^  m^ 
por,  leadi,  and  tm,  were  pii}>Ucly  ^14  in  t^e 
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great  market  of  Tenocbtitlan.  The  inhabitants 
of  Tzapoteca  and  Mixtecapan^  two  provinces 
which  now  form  a  part  of  the  intendancy  of 
Oaxaca,  separated  the  gold  by  means  of  washing 
the  alluvious  lands.  These  people  paid  their 
tribute  in  two  manners,  either  by  collecting  in 
leathern  sacks  or  small  baskets  of  very  slender 
rushes,  the  grains  of  native  gold,  or  by  founding 
the  metal  into  bars.  These  bars  like  those  now 
used  in  trade,  are  represented  in  the  antient 
Mexican  paintings.  In  the  time  of  Montezuma, 
the  natives  had  already  begun  to  work  the  silver 
veins  of  Tlachco,  (Tasco)  in  the  province  of 
Cohuixco,  and  those  which  run  across  the  moun- 
tains of  Tzumpanco  f. 

In  all  the  great  towns  of  Anahuac,  gold  and 
silver  vases  were  manufactured,  although  the 
latter  metal  was  not  held  in  such  estimation  by 
the  Americans  as  by  the  natives  of  the  old  con-» 
tinent.  The  Spaniards  on  their  first  arrival  at 
Tenocbtitlan,  could  never  cease  admiring  the 
ingenuity  of  the  Mexican  goldsmiths,  among 
whom,  the  most  celebrated  were  those  of  Azca- 
pozalco  and  Cholula.  When  Montezuma,  se- 
duced by  an  extreme  credulity,  recognized  in 
the  arrived  of  white  and  bearded  men,  the  ac- 
complishment   of  the  mysterious  prophecy  of 

*  Espemally  the  mhabitants  of  the  old  towns  of  Huazya- 
<ac  (Oazaca)  Cojol^an,  and  Atlacuechahuayan. 
t  Clavigero,  L  43  ;  U.  125, 166  ;  lY.  20i. 
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Ctuezalcoatl^,  and  compelled  the  Aztec  nobility 
to  yield  homage  to  the  king  of  Spain,  the  quan- 
tity of  precious  metals  offered  to. Corteziraa 
estimated  at  the  value  of  162,000  pesos  de  oro;. 
**  Besides  the  great  mass  of  gold  a^d  silver,  sayé 
the  conquistador,  in  his  first  letter  to  the  empe- 
ror Charles  the  dthf,  I  was  presented  wit|i 
gold  plate  and  jewels  of  such  precious  woi^man- 
ship,  that  unwilling  to  allow  them  to  be  melted, 
I  set  apart  more  than  a  hundred  thousand 
ducats  worth  of  them  to  be  presented  to  your 
imperii^l  highness.  These  objects  were  of  the 
greatest  beauty,  and  I  doubt  if  any  other  prince 
of  earth  ever  possessed  any  thing  similar  to 
them.  That  your  highness  may  not  imagine 
I  am  advancing  fables,  I  add,  that  all' 
which  the  earth  and  océan  produces,  of  which 
king  Montezuma  could  have  any  knowledge,* 
he  had  caused  to  be  imitated  in  gold  and  silver, 
in  precious  stones,  and  feathers,  and  the  whole 
in  such  great  perfection,  that  one  could  not  helpr 
believing  he  saw  the  very  objects  represented; 
Although  he  gave  me  a  great  share  of  them  for 
your  highness,  I  gave  orders  to  the  natives  ta^ 
execute  several  other  works  in  gold  after  designs 

*  See  my  work  entitled.  Vues  des  Cordillères  des  Andes% 
H  Monumens  ties  peuples  indigenes  de  I^Amerique^  p.  30. 

t  Lorenzana,  p.  99. — The  booty  in  gold  taken  by  the 
Spaniards  aller  the  taking  of  Tenochtitlan,  was  only 
nated  at  1SO/X)0  easteUanas  de  oro  (1,  c.  p.  301  )• 
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Urbick  I  ftMÛBhed  tbem  w^  muh  ti  inafcs  4f 
•ainÉi)  isvoeifixet,  iqedaK  ^^d  omkkcef^  Am 
Ae  filtk  or  eif^tb  en  IImi  iih=er  paîd  1»  youf  U^ 
Mts,  amouiited  lo  aiore  than  a  kondrcé  Hwrtt, 
i  gave  ordem  to  tke  native  gddnmths  «o  emwrt 
them  into  plate  cf  Tariow  siz^  gpcem,  cup^ 
«pd  other  vessels  fer  drinking.  AU  tiiese  works 
were  imitated  wtth  Ûie  greatest  cxaeiness.'^ 
Wh^i  we  read  this  passage,  we  eaiuset  help 
Wlieving,  that  we  are  reading  the  aceeont  of  a 
Bnropean  ambassador,  retomed  from  Chma  er 
Japan.  Yet  we  can  hardly  acoose  the  %Muush 
genen^l  of  exaggeration,  when  we  ceiisidwthst 
the  emperor  Charles  the  âth,  ceufal  jndge  widi 
hisowneyesoflhe  perfection  or  imperfectien  of 
tàe  oli^ects  sent  to  him* 

The  art  ei  founding  had  also  made  eimsidera* 
1^  pnogvess  among  the  Mnjscas  in  the  kingdom 
of  New  Grenada,  among  the  PeraTians,  and  the 
ifihabitaats  of  Qnito»  In  Ihis  last  conntrj,  Tery 
pprecioQS  wovks  4>f  the  antient  American  gelé- 
smiths,  baxre  been  preserred  fer  severaL  esntmriee 
in  the  royal  treasury^  (en  eawas  reules).  With* 
in  these  few  years,  from  a  system  of  economy 
whidi  may  be  stiled  barbaroos,  diese  woAs 
which  proved  that  several  nations  tt  the  New 
Continent  had  reached  a  degree  of  civilization, 
Yfty  mperior  to  what  is  generally  attributed  to 
i^mffh  ^^^  ^^^  ^  melted  down. 

The  Aatec  tribes  extracted  befere  lijtm 
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quest»  lead  and  tiny  from  the  veins  of  Tlachco 
(Tasco)  to  the  north  of  Chilpansingo  anil 
Izmiquilpan;  and  they  drew  (cinnabar)^  em- 
ployed by  the  painters  as  a  colour,  from  the 
mines  of  Chilapan.  Of  all  the  metals,  copper 
was  that  which  was  most  commonly  employed 
in  the  mechanical  artsj  it  supplied  the  place  of 
iron  and  steel  to  a  certain  extent;  and  their 
arms,  axes,  chisels,  and  all  their  tools,  were 
made  of  the  copper  which  they  extracted  from 

'  the  mountains  of  ZacotoUan  and  Cohuixco. 
ïn  every  part  of  the  globe,  the  use  of  copper 

,  seems  to  have  preceded  that  of  iron;  and  the 
abundance  of  copper  in  its  natiural  state  in  the 
most  northern  parts  of  America,  may  have  con- 
tributed to  the  extraordinary  predilection  which 
the  Mexican  tribes,  who  issued  from  those  re- 
gionsy  have  always  shewn  for  it.  Nature  exhi- 
bited to  the  Mexicans  enormous  masses  of  iron 
and  nickel;  and  these  masses  which  are  scat- 
tered over  the  surface  of  the  ground,  are  fibrous, 
malleable,  and  of  so  great  a  tenacity,  that  it  is 
with  great  difficulty  a  few  fragments  can  be 
separated  from  them  with  steel  instruments. 
The  true  native  iron,  that  to  which  we  cannot 
attribute  a  meteoric  origin,  and  which  is  con- 
stantly found  mixed  with  lead  and  copper,  is 
infinitely  rare  in  all  parts  of  the  globe;  con- 
sequently we  are  not  to  be  astonished,  that  in 
the  conunencen^ent  of  civilization,  the  Anieri- 
V01-.  m.  I 
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cans^  like  most  other  nations,  turned  their  atten- 
tion to  copper  in  preference  to  iron.  But  how 
did  it  happen,  that  these  same  Americans,  who 
wrought  by  means  of  fire*  a  great  variety  of 
minerals,  were  never  led  to  the  discovery  of  iron 
by  the  mixture  of  combustible  substances  with 
the  red  and  yellow  ocre^f»  extremely  common  in 
several  parts  of  Mexico?  If  on  the  other  hand, 
this  metal  was  known  to  them,  which  I  am 
inclined  to  believe,  how  happened  it  that  they 
never  learned  to  appreciate  its  just  v'aliie? 
These  considerations  seem  to  indicate  that  the 
civilization  of  the  Aztec  nations  was  hot  of  a* 
very  antient  date.  We  know  that  in  the  time 
of  Homer,  the  use  of  copper  still  prevailed  over 
that  of  iron,  although  the  latter  had  been  long 
known. 

Several  men  of  great  learning,  but  unac- 
quàinted  with  chemical  knowledge,  have  main- 
tained, that  the  Mexicans  and  Peruvians  pos- 
sessed a  particular  secret  for  tempering  copper 


*  According  to  the  traditions  ooUected  by  me, 
Riobamba,  among  the  Indiana  of  the  village  of  Lican,  the 
antient  inhabitants  of  Quito  smelted  silver  minerals  by  strati- 
fying them  with  charcoal,  and  blowing  the  fire  with  long 
bambou  reeds.  A  great  number  of  Indians  were  placed  circu* 
Iftrly  around  the  hole  which  contained  the  minerab;  so  that 
the  currents  of  air  proceeded  at  once  from  sererat  reeds. 

f  Yellow  ocre,  eàileàtecozahtiitlf  was  employed  in  paint- 
ing as  well  as  cinnabar.  Ocre  was  part  of  the  objects  whidi 
composed  the  list  of  tributes  of  Malinaltepec 
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aad  convertinff  it  into  steel.  There  is  no  doabt 
that  the  axes  and  other  Mexican  tools  were  al- 
most as  sharp  as  steel  instroments;  but  it  was 
by  a  mixture  with  tin,  and  not  by  any  tempering 
that  they  acquired  their  extreme  hardness. 
What  the  first  historians  of  the  conquest  call 
hard  or  shatp  cofq>er,  resembled  the  x*^^  of  the 
Gi'eeksy  and  the  Aes  pf  the  Romans.  The 
Mexican  and  Peruvian  sculptors  executed  large 
works  in  the  hardest  greenstone  Q/fiinstein),  and 
basaltic  porphyry.  The  jeweller  cut  and 
pierced  the  emeralds  and  other  precious  stones 
by  using  at  the  same  time  a  metal  tool  and  a 
silicious  powder.  I  brought  frcnn  lima  an 
antient  Peruvian  chi^l,  in  which  M.  Yauquelin* 
found  0.94  of  copper^  and  0.06  of  tin.  This 
mixture  was  so  well  forged,  that  by  the  close- 
ness of  the  particles,  its  specific  weight  was 
8.815,  while,  according  to  the  experiments  of 
M.  Briche%  the  chemists  never  obtain  this 
maximum  of  density,  but  by  a  mixture  of  16 
parts  of  tin,  with  100  parts  of  copper.  It  ap« 
pears,  that  the  Greeks  made  use  of  both  tin  and 
iron  at  the  same  time  in  the  hardening  of  cop^ 
per.  Even  a  Graulish  axe  found  in  France  by 
M.  Dupont  de  Nemours,  which  cuts  wood  liJ^ 
a  steel  axe,  vrithout  breaking  or  yielding,  àm- 
tains  according  to  the  analysis  of  M.  Yauqu^liii, 
0.87  of  copper,  0.03  of  iron,  and  0.09  of.fin. 

^  Jaumol  du  minei^  An»  .5,  p*  881* 
12 
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Tin  being  a  metal  very  little  spread  over 
the  globe,  it  is  rather  surprising  that  it  «houM 
have  been  used  in  both  Continents  in  the 
hardwing  of  copper.  A  single  mineral  which 
has  been  no  where  discovered  but  at  Wheal 
Rock,  in  Cornwall,  the  mine  of  sulfaretted 
tin  (zinnkies)  contains  both  copper  and  tin  in 
equal  parts.  We  know  not  whether  the  Mexi- 
can nations  worked  veins  in  which  minerals 
of  copper  and  oxydised  tin  were  found  united, 
or  if  this  last  metal,  which  we  found  in  the 
alluvions  lands  in  the  intendancy  of  Guanaxuato, 
under  the  globulous  and  fibrous  form  of  wood 
tin  (holz-zinn)  was  added  to*  pure  copper  in 
a  constant  proportion.  However  the  fact  be, 
it  is  certain  that  the  want  of  iron  would  be 
much  less  felt  among  nations  who  possessed 
the  art  of  forming  alloys  of  other  metals,  in 
a  manner  equally  advantageous.  The  edge- 
tools  of  the  Mexicans,  were  some  of  copper 
and  others  of  obsidian  (itztli).  The  last  sub- 
stance was  even  the  object  of  great  mining 
undertakings,  of  which  the  traces  are  still  to 
be  perceived  in  an  innumerable  quantity  of 
pits  dug  in  the  mountain  of  Kiiivesj  near  th» 
Indian  village  of  Atotonilco  el  Grande  *. 

Besides  the  cocoa  bags,  each  of  which  con- 
tained three  xiquipiUi  or  24000  grains,  besides 
the    pàtolquachtlif    or   small    bales   of   cotton 

♦See  Vol,  ii.  ^.6e. 
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ckvth,  several  metals  were  used  by  the  antient 
Mexicans  as  money,  that  is  to  say,  as  re- 
presentative signs  of  things.  In  the  great 
market  of  Tenochtitlan,  all  sorts  of  goods 
were  purchased  with  gfold  dust,  contained  in 
tubes  of  the  feathers  of  aquatic  birds.  It  was 
requisite  that  these  tubes  should  be  transparent 
for  the  sake  of  discovering  the  size  of  the 
grains  of  gold.  In  several  provinces,  pieces 
of  copper  to  which  the  form  of  a  T  was  given 
where  used  as  a  currency.  Cortez  relates  that 
having  undertaken  to  found  cannons  in  Mexico, 
and  having  dispatched  emissaries  for  the  dis- 
covery of  minei^  of  tin  and  copper,  he  learned 
that  in  the  environs  of  Tachco  (Tlachco  or 
Tasco)  the  natives  employed  in  exchan  g, 
pieces  of  melted  tin  *,  which  were  as  thin  as 
the  smallest  coins  in  Spain. 

*  Cortez  complains  in  his  last  letter  to  Charles  the  5th, 
that  after  the  talông  of  the  capital»  he  was  left  without 
artillery  and  without  arms.  **  Nothing,'*  says  he,  **  sharpens 
**  the  genius  of  man  more  {no  hay  cosa  que  mas  lot  iu" 
^genios  de  hi  homire*  avvoa)  than  the  idea  of  danger. 
**  Seeing  myself  on  the  point  of  losing  what  had  cost 
^  us  so  much  labour  in  acquiring,  I  was  obliged  to  fall 
''upon  means  of  making  cannons  with  the  materials  to 
**  be  found  in  the  counti^?',  I  shall  transcribe  here  the 
remarkable  passage  in  which  Cortez  speaks  of  tin  as 
money:  ''Topé  entre  los  naturales  de  una  provincia  que 
"  se  dice  Tachco  ciertas  piecezuelas  de  estaho^  a  manera 
"  da  moneda  muy  delgada  y  procediendo  en  mi  pesquisa 
«'hallé  que  en  la  dich»  provhicia  y  aun  en  otras,  se 
"  trataba  for  mmieda.*'  (Larenzana,  p.  S79.  $   XVII.  -. 


Digitized  by  VjOOQ iC 


118       POLiTICAL  ESSAY  ON  THB         l«oo«  !▼. 

Such  is  the  imperfect  idea  which  the  imrt 
.  historians  have  transmitted  to  us  of  the  use 
made  by  ihe  natives  of  Mexico,  of  gold, 
silver,  copper,  tin,  lead,  and  of  the  mercury 
mines.  I  thought  it  nectary  to  enter  into 
these  details,  not  only  to  throw  some  light  on 
the  antient  cultivation  of  these  countries,  but 
also  to  show  that  the  European  colonists  in 
the  first  years  which  succeeded  the  destruction 
of  Tenochtitlan,  only  followed  the  indicatiotis 
of  mines  given  them  by  the  natives. 

The  kingdom  of  New  Spain  in  its  actual 
state  contains  nearly  500  place»  (reaieê  y  rèaU- 
toê)  celebrated  for  the  mines  in  their  environs. 
More  than  200  of  these  places  are  marked  in 
the  general  map  of  the  country  drawn  up  by 
me.  It  is  probable  that  these  500  reales  com- 
prehend nearly  three  thousand  mines  (mimaà), 
designating  by  that  name  the  whole  of  tJie 
subterraneous  works,  which  comtneunieata  with 
one  another,  by  which  one  or  more  metaUick 
^lepositories  are  worked.  These  mines  are  di- 
vided into  37  districts,  over  which  are  placed 
the  same  number  of  Councils  of  mines  called» 
Dqmtuciones  de  Mineria.  We  shaU  colkct 
in  one  view  die  names  of  tiiese  Dipêlmeiomès, 
and  of  the  Reales  de  Minag^  contained  in  tlie 
twelve  Intendancies  of  New  Spain.  The  ma- 
teriab  employed  for  this  purpose  are  partly  taken 
from  a  manuscript  memoir  drawn  va^  by  die 
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director  of  the  superior  çouacil  of  mines,  Don 
Fausto  D'Elhuyar  for  the  Count  de  Bevilla^- 
gedo,  one  of  the  viceroys. 


GENERAL  VIEW 

OF  THE 

I 

MINES  OF  NEW  SPAIN. 

I.  Intfndancy  of  Guanaxuato. 

From  the  20^  55'  to  the  2V  30'  of  north  lati- 
tude, and  from  the  102^  30'  to  the  103'/  45  of 
Wert  long^itade. 

DiputacUmes  de  Mineria,  or  Districts* 

1.  Guanaxuato. 

M^qkif  or  Plqces  surrùund&i  with  Mineê: 

Chianaxuato  ;  YiUalpando  ;  Monte  de  San  Ni- 
colas; iSanta  Rosa;  Santa  Ana;  San  Antonio 
de  lasMii»s;  Comanja;  Capulin;  Comanjilla; 
Gigante;  San  Luis  de  la  Paz;  San  Rafael  de 
los  Lobos  ;  Durasno  ;  San  Juan  de  la  Chica 
Rincon  de  Centeno  ;  San  Pedro  de  los  Pozos 
Palmas  de  Vega;  San  Miguel  el  Grande 
San  Felipe. 
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II.  Intendancy  of  Zacatecas. 

From  the  22^  20'  to  the  24^  33/  north  latitude, 
and  from  the  103*  12'  to  the  105^  9'  of  west 
longitude, 

Diputaciones  de  Mineriuj  or  Districts.  < 

2.  Zacatecas. 

3.  Sombrerete.  , 

4.  Fresnillo. 

5.  Sierra  de  Pinos, 

Reaks,  or  Places  surrounded  by  Mines  : , 

Zacatecas;  Guadalupe  de  Veta  Grande;  San 
Juan  Bauptista  de  Panuco  ;  La  Blanca  ;  Som- 
brerete ;  Madrono  ;  San  Fantaleon  de  la  Nona  ; 
Fresnillo  ;  San  Demetrio  de  los  Plateros  ; 
Cerro  de  Santiago  ;  Sierra  de  Pinos  ;  La  Sau- 
ceda  ;  Cerro  de  Santiago  ;  Mazapil. 

III.  Intendancy  of  San  Luis  Potosi. 

Prom  the  22*»  1'  to  the  2T  IV  of  north  lati- 
ude,  and  from  the  IQOr  35'  to  the  103^  20'  of 
West  longitude. 

Diputaciones  de  Mineria^   or  Districts, 

6.  Catorce. 

7.  San  Luis  Potosi« 
8.'  Charcas. 

9.  Ojocaliente. 
10»  San  Nicolas  de  Croix. 
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RealeSf  or  Places  surrwnded  hy  Mines  : 

La  Purissima  Concepcion  de  Alamos  dé  Ca- 
torce;  Matehuala;  Cerro  del  Potosi  ;  San 
Martin  Bemalejo;  Sierra  Negra;  Tule;  San 
Martin  ;  Santa  Maria  de  las  Charcas  ;  Ramos  ; 
Ojocaliente;  Cerro  de  San  Pedro  3  Matan- 
zillas  ;  San  Carlos  de  Vallecillo  ;  San  Antonio 
de  la  Y^ana;  Santiago  de  las  Sabinas; 
Monterey  ;  Jesus  de  Rio  Blanco  ;  Las  Sa- 
linas ;  Bocca  de  Leones  ;  San  Nicolas  de 
Croix  ;  Borbon  ;  San  Joseph  Tamaulipan  ; 
Nuestra  Senora  de  Guadalupe  de  Sihue  ;  La 
Purissima  Conception  de  Revillagegido  ;  El 
Venadoj  L.   Tapona;  Guadalcazar. 

IV.  Intendancy  of  Mexico. 

Prom  the  18^  10'  to  the  2V  SC  of  north  lati- 
tude, and  from  the  100^  12'  to  the  103^  25/ 
of  Wjest  longitude. 

Diputacianes  de  MineriUf   or  Districts. 

11.  Pachuca, 

12.  El  Doctor. 

13.  Zimapan. 

14.  Tasco. 

1Ô.  Zacualpan. 

16.  Sultepec. 

17.  Temascaltepec. 

JRealeSf  or  places  surrounded  by  Mines  : 
Fachuca  ;  Real  del  Monte  ;  Moran  ;  Atolomlco 
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el   Chka  ;  Atolonilco  el  Grài^e  ;    Ziik^pan  ; 
Lomo  del    Toro;    Las    Canas;    San  Joseph 
del   Oro;    Verdozas;    Capula;    Santa    Rosa; 
El  Potosi  ;    Las   Flomosas  ;    El  Doctor  ;    Las 
Alpujarras  ;  El   Final  or  los  Amotes  ;    Etuas- 
cazolaya  ;   San  Miguel   del   Rio  Blanco  ;  Las 
Aguas;   Maconi;    San    Christobal;  Cardonal; 
Xacala;    Jutchitlan   el    Grande;   San  Joseph 
del   Obraje  Viejo;   Cerro   Blanco;    Cerrp  del 
Sotolar;  San  Francisco  Xichu;  Jesus    Maria 
de  la  Targea  ;  Coronilla  or  la  Purissima  Con- 
cepclon  de  Tetela  del  Rio  ;  Tepantitlan  ;    San 
Vicente  ;     Tasco  ;    Tehuilotepec  ;     Coscallan  ; 
HaucingOy  Huautla;  Sochipala;  Tetlilco;  San 
Esteban;    Real  del    Limon;    San   Geronimo; 
Temas  caltepec;  Real  de  Ariba;    La  Albar* 
rada;    Yxtapa;     Ocotepec;     ChaJchitepeque; 
Zacaalpan;     Tecicapan;     Chontalpa;    Santa 
Cruz  de  Azulaques;  Saltepec;   Juluapa;  Pa- 
paloapa;    Los    Ocotes;     Capulatengo;    Alco- 
zauca;  Totomixtlahuaca. 

y.  Intendance  of  Guadahxara. 

From  the  19"*  O'to  the  23n2'  of  north  lati- 
tude,  and  from  the  103*  30'  to  the  108"  0'  of 
west  longitude. 

Dymtacwnes  de  Mineria  or  Districts. 

18.  Bolanos. 

16.  Asiemtos  de  Ibarra. 

?0.  HpstJplip^qMiUo. 
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Meakêf  or  Placée  surrmauied  by  Mim$  : 

Bolanos;  Xalpa  ;  San  Joseph  de  Guichichila; 

Santa  Maria    de  Guadalupe,  or  de  la  Yesca  ; 

Asientos  de  Ibarra;  San  Nicolas  de  los  Angeles; 

La  Ballena;  Talpan;  Hostotipaquillo  ;  Copala  ; 

Gnaxacatan;    Amaxac;   Limon;    Tepanteria; 

locotan  ;  Tecomatan  ;  Ahuatacancillo  ;  Guiloli- 

tan  ;    Platanarito  ;   Santo  Domingo;  luchipila  ; 

Mezquital;  Xalpa;    San  Joseph  Tepostitlan; 

Guachinango  ;  San  Nicolas  del  Roxo;  Amatlan  ; 

Natividad  ;  San  Joaquin  ;  Santissima  Trinidad 

de  Pozoie  ;  Tole  ;  Motage  ;  Frontal ,  Los  Aillo- 

Ezatlannes;    Posession;    La  Serranilla;  Aqoi- 

tapilco;    EHso;   Chimaltitan;  Santa  Fe;    San 

Rafael  ;  San  Pedro  Analco;  Santa  Cruz  de  los 
Flores* 

VI.  Intendance  of  Durango. 

Frrai  the  23""  561  to  the  29  ""à'  of  north  latitude, 
mnd  from  the  104''40'  to  the  110^0'  of  west  lon^ 
gitude« 

Diputacione»  de  Mineriaj  or  Districts^ 

21*  Chihuahua. 

22.  Parral. 

23.  Guarisamey. 

24.  CongniriachL 

25.  Batopilas. 

Reaksj  w  Places  surrmtnded  hy  Mines: 
San  Pedro  de  Batopilas  ;  Uruachi  ;  Cajurichi 
Nuestra  Senora  dé  Loreto  ;  San  Joaquin  de  los 
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Arriéres;  El  Oro  de  Topa^o;  San  Juan  Nepo- 
inuceno;  Nuestra  Senora  del  Monserrate  del 
Zapote;  Uriquillo;  San  Augustin;  Nuestra  Se- 
nora del  Monserrate  de  Urique;  Guansamey; 
San  Vicente;  Çruadalupe;  Gavilanes;  ^n  An- 
toine de  las  Yentanas  ;  San  Dimas  ^  San  Joseph 
-de  Tayoltita;  Cosiguiriachi;  Rio  de  San  Pedro; 
Chihuahua  el  Yièjo  ;  San  Juan  de  la  CieneguiUa  ; 
Maguarichi;  Caxurichi;  San  Jose  del  Parral*; 
Indehè  ;  Los  Sauces  ;  Nuestra  Senora  de  la  Mer- 
ced del  Oro  ;  Real  de  Todoiâ  Santos  ;  San  Fran- 
cisco del  Oro  ;  Santa  Barbara  ;  San  Fedro  ;  Hue- 
joquilla  ;  Los  Feiioles  ;  La  Cadena  ;  Cuencamé , 
San  Nicolas  de  Yeryabuena;  La  Concepcion; 
Santa  Maria  de  las  Nieves;  Chalchihuites  i  Santa 
Catalina;  San  Miguel  del  Mezquital;  Nuestra 
Senora  de  los  Dolores  del  Onto;  San  Juan  del 
Rio;  San  Lucas;  Panuco;  Avinito;  San  Fran- 
cisco delà  Silla;  Texamen;  Nuestra  Senora  de 
*  Guadalupe  de  Texame;  San  Miguel  de  Coneto  ; 
Siànori;  Canelas;  Las  Mesas;  Sabatinipa  or 
Matabacas;  Topia;  San  Rafael  de  las  Flores; 
'El  Alacran;  La  Lagartija;  San  Ramon;  Santi- 
ago de  Mapimi. 

*  On  some  proo&  of  my  general  map  of  New  Spain 
the  name  of  Parral  is  confounded  with  the  Tillage  of  Valle 
Son  Bartolome.  The  sign  hy  which  the  chief  sect  of  a 
provincial  council  of  mines  is  indicated,  points  out  the  true 
position  of  ParraU 
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VII.  IntmidMcy  of  Se$wrm. 

Prom  the  23*^  15'  to  the  3P  20'  of  north  lati- 
tude, and  from  the  107^  45'  to  the  113^  201  of 
west  longitude. 

Dymtacianes  de  MineriUf  or  Districts. 

26.  Alamos. 

27.  Copala.  * 

28.  Cosala. 

29.  San  ÏVancisco  Xavier  de  la  Huerta. 

30.  Guadalupe  de  la  Puerta. 

31.  Sàntissima  Trinidad  de  Peifla  Blanca. 

32.  San  Francisco  Xavier  de  Alisos. 

RealtSj  (yr  Places  surrounded  hy  Mines  : 

San  Joseph  de  Copala;  Real  del  Rosario; 
Plomosas;  Santa  Rosa  or  las  Adjuntas;  Apomas  ; 
San  Nicolas  de  Panuco  ;  Santa  Rita  ;  Trancito  ; 
Charcas  ;  Limon  ;  Santa  Rosa  de  las  Lagunàs  ; 
Tocusitita;  Corpus;  ReyeS;  Cosala;  Palo Blanco  ; 
£1  Caxon;  Santiago  de    los  Caballeros;  San 
Antonio  de  Alisos  ;   San  Roque  ;  Tabahueto  ; 
Norotal  j  Los  Molinos  ;  Surutato  ;  Los  Carca^ 
mos;  San  Juan  Nepomuceno;  Bacatopa;  Lo- 
reto;  Tenoribaj  Aguacalienté  ;  Monserrate;  Si- 
virijoa;  Baroyeca;  Yecorato;  Zataque;  Cerro 
Colorado;  Los  Alamos;  Guadalupe;  Rio  Chico; 
La  Concepcion  de  Hay  game;  Sàntissima  Tri- 
nidad; La  Ventana  or  Gaiidalupe;  Sâracachi; 
San  Antonio  de  la  Huerta;  San  Francisco  Xa- 


Digitized  by  VjOOQ iC 


lie     ix>tmcAL  issiiT  ok  the      [sook  iw. 

vier;  HosHnmri;  QuisQaai;  El  Ag«age;  Hi^ane  ; 
San  Jose  de  Gracia;  ElGabilanj  ElFopnlo; 
Saa  Antonio;  Todos  Santos;  El Carizal ; Naca-^ 
tabori  ;  Racuach  ;  San  Ildefonso  de  Cieneguilla  ; 
San  Lorenzo  ;  Nacumini  ;  Cupisonora  ;  Tetua- 
chi;  Basochuca;  Nacosari;  Bacamncfai;  Cu- 
curpe  ;  Motepore. 

VIII.  Intendance  of  VnOtidoHd. 

Prom  the  18^  25'  to  the  W  50'  of  north  lati- 
tude,  and  from  the  102^  15  to  the  104*  ÔK^  of 
west  longitnde. 

Diputadones  de  Mineriaj  or  Distriets. 

33.  Angangneow 
94.  Inguaran. 
35.  Zitaquaro. 
30.  Tlalpujahua. 

ReateSf  or  Places  surrmndedhy  Mi9i>e$: 

Angangueo;  El  Oro;  Tlapaxahua;  San  Au- 
gustin de  Ozumatlan;  Zitaquaro;  Istapa;  Los 
Santos  Reyes;  Santa  Rito  de  Chirangangeo;  El 
Zapote;  Chachiltepec;  Sanchiqueo;  La  Joya; 
!Paquaro;  !Kerecuaro;  Curucupaseo  ;  Sinda  ;  In- 
guaran; San  Juan  Guetamo;  Ario;  Santa  Clara; 
Alvadeliste;  San  Nicolas  Apupato  ;  Rio  del  Oro  ; 
Ajcuchitlan  ;  Santa  Maria  del  Carmen  del  Som- 
Wero  ;  F%Tor  ;  Chichindaro. 
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IX»  Intendancjf  ef  Oaxaca. 

Prom  the  16^  86'  to  the  IT  66'  of  north  lati- 
tude,  and  from  the  9»*  16'  to  the  lOO^O'  of  west 
longitude. 

Jhputacianes  de  Mineria,  or  Districts. 
37.  Oaxaca. 

Realesy  or  Places  surrounded  hy  Mines  : 

Zologa;  Talea;  Hueplotitlan;  La  Aurora  de 
Ixtepexi  ;  Villalta  ;  Ixtlan  ;  Betolatia  j  Huite- 
peque  j  Rio  de  San  Antonio  ;  Totomistla  ;  San 
Pedro  Nesicho;  Santa  Gatalina;  Lachateo; 
San  Miguel  Amatlan  ;  Santa  Maria  lavecia  ; 
San  Mateo  Capulalpa  j  San  Miguel  de  las  Peras. 

X.  Intendarunf  of  Puehla. 

Prom  tjie  18**  16/  to  the  2(^25'  of  north  lati- 
tude,  and  from  the  99^  46'  to  the  100^  60'  of 
west  longitude. 

Scattered  Mines: 

La  Canada;  Tulincingo;  San  Miguel  Te- 
nango;  Zautia;  Barrancas;  Alatlanquetepec; 
Temetzla;  Ixtacmaztitlan. 

XI.  Intendanejf  of  Vera  Cruz. 

From  the  20*»  O'  to  the  21*»  16/  of  north  lati- 
tude, and  from  the  99^0'  to  the  101*  6' of  west 
l<mgitude. 
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Scattered  Mjnee: 

Zotnelahtiacan;  Giliapa;  San  Antonio  de  Xa- 
cala. 

XII.  Old  CaUfamm. 
Mine.    Real  de  Santa  Ana. 

Those  who  have  studied  the  geological  con- 
stitution of  a  mining  country  of  great  extenti 
know  the  difficulty  of  reducing  to  general  ideas 
the  observations  made  on  a  great  variety  of 
beds,  and  metalliferous  veins.  The  naturalist 
may  distinguish  the  relative  antiquity  of  the 
different  formatianSy  and  he  is  enabled  to  dis- 
cover laws  in  the  stratification  of  rocks,  in  the 
identity  of  beds,  and  often  even  in  the  angles 
which  they  form,  either  with  the  horizon  or  the 
meridian  of  the  place;  but  how  can  he  recog- 
nize the  laws  which  have  determined  the  dis- 
position of  the  metals  in  the  bosom  of  the 
earth,  the  extent,  the  direction,  and  inclination 
of  the  veins,  the  nature  of  their  mass,  and  their 
particular  structure?  How  can  he  draw  ge- 
neral results  from  the  observation  of  a  multitude 
of  small  phenomena,  modified  by  causes  of  a 
purely  local  nature,  and  appearing  to  be  the 
effects  of  an  action  of  chemical  affinities^  cir- 
cumscribed to  a  very  narrow  space?  These 
difficulties  are  increased  when  it  happens,  as 
in  the  mountains   of  Mexico,  that  the  veins. 
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the  beds,  and  the  masses,  (Steekwerke)  are  scat- 
tered ia  an  infinity  of  mi;x:ed  rock»  of  very 
different  Jormation.  If  we,p<M9se^ed  an  accu- 
rate description  of  the,  four  or  five  thousand 
veins  actually  wrought  in  New  Spain,  or  which 
have  been  wrought  within  the  two  last  cen- 
turiesy  we  should  undoubtedly  percdve  in  the 
mass^  and  structure  of  these  veins,  analogies 
indicative  of  a  simultaneous  origin;  we  should 
find  that  these  masses  (ganffousfuUunffeîi)  are 
partly  the  same  with  those  which  are  exhi- 
bited in  the  veins  of  Saxwy  and  Hungary, 
and  on  whioh  ^.  Werner  the  first  mineralo- 
gist of  the  age  has  thrown  so  much  light.  Bnt 
we  are  yet  very  far  from  being  acquainted  with 
the  metalliferous  mountains  of  Mexico;  and  not«> 
withstanding  the  great  number  of  observations 
collected  by  myself  in  travelling  through  the 
country,  in  different  directions,  for  a  length  of 
.more  tlian  400  leagues,  I  shall  not  venture  to 
^sketc^  a  general  view  of  the  Mexican  mines, 
considered  under  their  geological  relations.  I 
shaU  content  myftelf  merely  widi  indicatis^ 
the  rocks,  which  yield  the  gr^iatest  part  of  the 
weidth  of  New  Spain. 

In  the  actual  state  of  the  country,  the  veins 
arei  the.  object  of  the  most,  considerable  opera* 
tion9;  and  the  minerals  disposed  in  beds  or  im 
masses  are,  very  rare.  The  Mexican  veins  are 
to  be  found  for  the  most  part   in  frimitiw  and 
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irahsHion  rocfe  (or-tind  ûbergangs-gèbUtge), 
and  rarely  hi  the  rockè  of  secondary  fbtmatîôh 
whichr  only  occnpy  a  vàfet  extent  of  gfcmnd  to 
.  tile  nordi  6f  thèf  Tfo^c  of  Cancer,  to  the  eairt 
of  the  Rio  del  Norte,  hi  the  basin  ctf  the  Mussis- 
8ipJ>ii  tod  to  ttie  ^est  df  Nc^  Mexico,  in  the 
plains^  watered  tiy  the  rivers  of  Zà^utoàlias 
and  Sftn  BilenaVentilt^  \Vhich  abodnd  hi 
itiuriatic  salts.  In  the  old  Continent  ytanitêf 
ffïteiès  ànd  niicMedit»  state  (glintmer^ki^èr) 
constitute  tKe  cTest  of  ht^  chains  6f  nKkultains. 
Bnt  these  rocksr  seldoln  dplièar  out^àMly  tm 
the  ridgié  of  the  Coitlffletas  6f  AfaicHca,  pBt- 
tictalaî^if  iii  the  central  ^art  contained  between 
ihe  W  and  if"  6î  ntft^  hrtitùdtî.  Beds  of 
aihjfÂiboliiîr  |Kirphyry,  greensto(he,  atiiy^daldid, 
bhâàlt  and  other  trajl  Ibrhidttons  of  ah  etionliôds 
tftickiÉèss  cover  thé  ^Hmiie  Aifid  Conceal  )t  flroiù 
the  ^éolô^t;  The  coa^  of  Acâ|ttdco  is  hmèâ 
of  gr^itite  reck.  A^scbndhi^  tb>Và^  thé  tftble 
hold  bf  Mexico  we  i^ee  the  ^Mmité  friëttë  thhMgh 
ihe  l^hyi^y  ftft  t^é  laét  time  bMwëeù  Zttlh- 
fUnià  ahd  Sopilote.  Fàtth^  to  Ihë  ëaM  ih 
thé  pi-oVhlCe  bf  Oakaca  the  giMité  and  j^èlss 
are  visible  in  table  lands  of  considerable  ksHtëtltt 
ttaVferted  hj  Vièins  of  g'oîè. 

Tift  i^ch  after  Titaniùiti,  Sishéë^hï  and  M)- 
fyba&nà  ïk  thé  dtd^  iteëtàt  of  tt(é  gfobé,  Ittui  Ae¥ët 
^él  as  (kr  éir  I  kn6W  h^én  obâëiN^e^  lik  dkë  g)r«tti^ 
itf -Mé^itM  ;  "ht  the  ttVrdttÀ  tcb  (9«o6<^iMtt)  df  tife. 
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Ct%»ttle  b^Mgs  lo  i^vfoos  lands»  âttdthé  veins 
4d  tin^  ûm  Simm  àe  euAiia:t«até  $stB  femiâ  in 
mmstUàm  of  fnÊphjfty.  In  tke  firines  «f  Ctt^ 
mmj^  a  ^«njte  a{)f>areii%  al  antient  tmùÈÛMi. 
tontaina  a  seaia  ol  silver}  the  vÊàtté  éf  GtÈB^ 
BascMto  Ae  mbeit  of  al)  Afindifica  orosseë  à 

ÊtrpmMne  of  2ii|yq»ai^  appears  ^estitnto  ctf 
metals. 

Tlie  p9fpky¥ie9  tt  Mexico»  may  be  eonaidereâ 
far  tlie  maal  part  aê  rœkd  eminently  tiek  iM 
nyaea  af  gald  and  liilver.  One  ef  the  pMblcans 
af  geok)|^  the  maM  diffcnh  ta  réM>Ive  Ib  the 
ttetannhiatkyB  of  thek  rekUwe  emti^wltg.  Thay 
are  att  ehara^^teriaed  by  the  eonstafi^  pre^enee 
of  Mdphihole  «ad  the  absenee  edf  qnartfe»  M 
wtÊOSàovt  âi  the  primitive  porphyries  of  Eœt^e, 
ând  etq^ciaUy  in  thMe  vAàA  ferm  beds  in 
gneiss.  The  cwmMn  fèkpm  is  rarely  to  bo 
seen  in  the  Mexiew  porp^ms;  and  it  belongs 
eolf  to  the  moil  antieM  formatiom^  those  éi 
PbdMiea^  Meal  do)  Monte  mA  Mora»»  wharo 
the  veins  fimiA  twioo  ^  mnefa  ^Wer  as  aU 
Wmùmyér  We  ireqaently  dîsoo>rer  only  viire^ 
mm  ftUp»  m  Aio  porpl^fries  of  SpanUb 
Aueriea^  The  fo<^  i»hsek  is  interseeted  by 
Ae  yidi  g«Ad  i^iÉ^  of  Yillalpatido.neaif  0tfia^ 
MSMifé  Is  a  porphyry  of  wMeh  the  basiir  is 
^MMwIwt  a  kin  f^  mngM^n  (phonolite),  n^ùà 
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«frtbi^  1^1*3  of  New  gpiwn  bear  a  gre»i 
^Vl^<)9y'j^:t^  ptpU^matif^xoKdiLs  of  Hungaiyt 
^g§fffllfl^à,^h^,  M^.  JWm  i^y  :  tlto  very  vague 
4aiUttm9ati^.^  of  saofum:  nmtaiiiferum.  The 
.yep^vpf.  ?nA.apaik  which  ^e  Iheimcbt  inrtrao* 
^Q  «^  reipeet  jto  th^.  theory  pC  th^^  tfbrati£c«tioB 
of:  minorais  are  ipters^ct^  by.  porphyries  of 
^,gre^stme  baçe  which  af^^r  to  bdloog  to 
trap  rocks  of  new  formation.  These  veins 
of  !  3'im^An  off^^i*  to  oryctogpostic.  eoUections  a 
gjre^t  var^ty  o|  iataresting  minerals  such  ai 
the  fibrous^  ^eolith,  the  stilbite,  the  graiQmaUte^ 
the  pycQil^ijnative  sulphur,  spar  fluor,  baryte 
9i|beriform  .asbestos,  green  grenats»  carbonate 
aqi/i  çhromate  of  lead,  oipiment,  chryso|Mra«^ 
^d  ^a  new  species  of  opal  of  the  rarest  beauty^ 
which  I  made  known  in  Europe,  aad  which 
}li.  M.  Karsten  and  Klaproth  have  described 
Uffderthe  name  of  (/euer^pal.) 
,  Among  the  transition  rocks  whidi  contain 
silver  minerals,  we  niay  mention  the  transition-» 
limeH»tone  {Sbergangs-kalkstein).  of  the  Real  del 
Cardonal,  of  Xacala  and  of  Lomo  del  Toro,  to 
the  north  of  Zimapan.  In  the  last  of  these 
places  what  is  worked  is  not  veins  but  masses 
qf  galena,  of  which  sc^ne  nests  have  yielded  in 
a  Aon  space  of  time  according  to  the  enerva- 
tion of  M.  Sonneschmidt,  more  than  124,000 
quintals  of  lead.    The  graufoghke  alternating 
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with  the  ffrauwakken  slate  is  equally  rich  m 
metals  in  Mexico  as  in  several  parts  of  Germany. 
In  this  rock  the  formation  of  which  im- 
mediately preceded  that  of  the  secondary 
rocksy  several  of  the  veins  of  Zacatecas  appear 
to  be  found. 

In  proportion  as  the  north  of  Mexico  shall 
be  examiiied  by  intelligent  geologists,  it  will 
be  perceived  that  the  metallick  wealth  of 
Mexico  does  not  exclusively  belong  to  primi» 
tive  earths  and  mountains  of  transition,  but 
extend  also  to  those  of  secondary  formation. 
I  know  not  whether  the  lead  which  is  pro- 
cured in  the  eastern  parts  of  the  intendancy' 
of  San  Luis  Potosi  is  found  in  veins  or  beds> 
but  it  appears  certain,  that  the  teins  of  silver 
of  the  Teal  de  Catorce,  as  well  as  those  of  the 
Doctor  and  Xaschi  near  Zimapan,  traversé 
tile  alpine  Kme-stone  (atpenkalkstein)  ;  and 
this  rock  reposes  on  a  poudingue  with  siKcious 
cement  which  may  be  considered  as  the  mort 
antient  of  secondary  formations.  The  alpine 
lime-stone  and  the  jura  lime-stone  (jnrakalkstein) 
contain  the  celebrated  silver  mines  of  Tasco 
and'Teuilotepec  in  the  iutendancy  of  Mexico; 
and  it  is  in  these  calcareous  rocks  that  the 
numerous  veins  which  in  this  country  htfve  been 
very  early  wrought,  display  the  greatest  wealA» 
They  aare  more  sterile  in  thé  strata  of  primitive 
slate  (ur^hoti'schiefer)  which  as  is  seeh  in  th4 
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Cerro  de  San  Igaacio^  serve!»  fer  base  to  Hm 
secondaiy  formations. 

The   result   of    this   general   view   of  tlM 
metalliferous  depositories   (erzfuhrende  lageiw 
statte)  is  that  the  cordilleras  of  Mexico  costain 
veins  in  a  ^eat  variety  of  rocks,  and  tkek  those 
rocks  which  at  prefsent  furaisb  almost  the  vt^hole 
silver  annually  exported  fipom  Vera  Craz,  are* 
the  primitive  skUej   the  groMwakie^  and   the 
o^piM  Ume-ftone,  intersected  bty  the   prind^ 
veifis  of  GuaaaxuatOy   Zacatecas  and  Catoree« 
Thvkuit  is  in  a  pritni^  $kae(ur^th0n0cl^jhr)im 
which  a  clayey  porj^yry   containii^    g^^enat» 
reposes,  that  tk^  wealth  of  Pédosi  in  the  king^ 
dem  of  Buenos-Ayres  is    contained.     On  th^ 
other  hand^  in  Pei*tt  dire  mines  of  Gnalgayoc  ^er 
Chota  and  that  of  Yauricocha  or  Pasco  wliieii 
tog^ether  yield  annsally  double  tho  qmntily  ^  aV 
ti^  German  mines,  are  found  in  an  alpine  Umê'^ 
«fwe.     The  mwe  we   study    the^  geoli^gied 
fcmstittflioii  of  the  f^hA>e  0a  ^  laifB^e  fcal^  the 
.  mm*e  we  perceive  that  there  «  scarcely  a  rock 
which  has  not  in  certain  countries  baen£9imd 
eminently    metalliferous.      The  weah^  ni  the 
vaii^  '|i  fer  the  most  part  totally  ind^pepdMt 
^  the  nature  of  the  beds  which  thf^y  interseett 
We  4^bs^rve  in  iJie  most  cdelmiit^  mmi^<i 
Ikir^e»  that  the  mming  np^palàons  aire  ^i^»er 
diraoted  to  a  multitude  cf 'small  ve^l8  as  in  1|i^ 
pmnitivo  mwnlUâM  ^  ëtow^y»  «r  in  a  ireiy 
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eytrawdiiiary  f^vffx,  B9  at  Claust];ial,  the  Harz, 
and  nefur  Sçh^nmitz  in  Hungary.  "  The  cor- 
4ijilei9f  of  31  exbcp  ofier  frequent  j^ampjles  19^ 
thefi^  tlir'o  qiethodsof  ojperation;  but  the  dis- 
tricts of  nWPes  of  tl^e  mo^  constaat  and  cpn- 
ôderabl^  wealth/  Q:uana»)ato»  Zacatecas  wd 
th^  0,^»)  4el  Mionte,  pofutam  only  one  pria* 
cipal  rein  c^^ch  (veta  mçidre).  The  vein  called 
hiMrukner  s^iodh  of  iHiich  tl^  extent  is  two 
mçtrea^  ^d  whjich  ha^  been  Ijraced  for  a  Jleny^ 
Off  6200  metr/esf  i^  J5{t9ken  oif  as  a  remarkable 
]4^9pome«ion  at  iFrei^erg.  ^he  veta  maére  of 
OwanWt^to,  irpffi  which  there  hw  l?een  ^;8:. 
t)^t«4  ^^vn^ilff  ^  091:^  of  the  last  ten  years 
qiace  ^^i^  .^  milV^inis  of  ;p;9rc3  of  ^ilycrl»  is  of 
the-^x$ep^  oJF  firpm  40  to  45  J^ie^§^  and  it  ^ 
fjroMglKt  ^om  $a^  I;sabella  ai^  ^^  Brfmo  to 
Buena-Vista,  a  length  of  more  thaa  }^7Q^ 
BK^reftfl. 

In  ihe  OW  Confrinfint,  tfcp  yeins  of  Freiberg 
s^i^  Çlattsth;al  Asrhiph  |i^t:^r3ect  nicHjnt^ins  of 
gm$»  BXï^gra^ahkp  f^p  yi^ihih  in  tabJbs  lajnd$ 
of  fi^h  rtie  jplevj^ipii  ^y^  the  ^el  qf  the 
i^^^y  fcqipi  ^  tp  570,metrjes  if  ftnd  ^i» 

f  2Û»341feet.    Trans. 

§  From  131  U  I4T  fett»    Sim^^ 
H  41»665feet.    Trans.  ^ 
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^elevation  may  be  regarded  as  the  mean  ^hieight 
of  the  most  abundant  mines  m  Germany.  But 
in  the  New  Continent  the  metallic  wealth  is 
deposited  by  nature  on  the  very  ridge  of 
the  coixlilleraSj  and  sometimes  in  situations 
within  a  very  small  distance  from  the  limit  of 
perpetual  snow.  *  The  most  celebrated  mines 
in  Mexico  are  at  absolute  heights  of  from  1800 
to  3000  metres^.  In  the  Andes  the  districts 
of  mines  of  Potosi,  Oruro>  Paz,  Pasco  and 
Gualgayoc  are  in  regions  of  which  the  elevation 
surpasses  that  of  the  highest  summits  of  the 
Pyrenees.  Near  the  small  town  of  Micui- 
pampa,  the  gpreat  square  of  which  according  to 
my  measurement  is  3618  metresf  above  the 
level  of  the  sea,  a  mass  of.  silver  mineral  known 
by  the  name  of  Cerro  de  Gualgayoc  abounds  with 
immense  wealth  •  at  an  absolute  height  of 
4100  ii\etres|. 

We  have  mentioned  in  another  plAce§  the 
advantage  which  in  working  the  Mexican 
mines,  is  derived  from  the  most  important  veins 
being  in  a  middle  regfion  where  the  climate 
is  not  unfavourable  to  agriculture  and  vegeta- 
tion. The  large  town  of  Guanaxuato  is  placed 
in  a  ravin,  the  bottom  of  which  is  somewhat 

•  From  590i  to  9842  feet.    Trmu.^ 

f  11,868  feet.     Tram. 

X  I3,4s51feet    Trans. 

$  SeeToli.p.71,aiidvoLiLp.40T. 
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tower  than  the  level  of  the  lakes  of  the  vaUey 
of  Tenochtitlan.  We  are  ignorant  of  the 
absolute  heights  of  Zacatecas  and  the  Real  de 
Catorc'e  ;  but  these  two  places  are  situated  on 
table  lands  seemingly  more  elevated  than  the 
level  of  Guanaxuato.  However  the  temperate 
climate  df  these  Mexican  towns,  which  are  sur- 
rounded with  the  richest  mines  in  the  world,  is 
a  contrast  to  the  cold  and  exceedingly  dis- 
agreeable climate  of  Micuipampa,  Pasco, 
Huancaavelica  and  other  Peruvian  towns. 

When    in    a  district  of   small  extent,    for 
instance,  in  tkat  of  Freiberg   in  SaXony,^  we 
compare  the  quantity  of  silver  annually  coined, 
with  the  great  number   of    mines  constantly 
worked,  we  perceive  on  the  slightest  examination 
that  Uiis  produce  is  derived  from  a  very  small  part 
of  the  mining  operations,  and  that  nine  tenths 
of  the  mines  possess  almost  no  influence  on  the 
total   mass  of  minerals    extracted    from    the 
bowels  of  the  earth.    In  the  same  manner  in 
Mexico  the  2,500,000  marcs*  of  silver  which  arc 
annually   sent  to  Europe   and  Asia,  from  the^ 
ports  of  Vera  Cruz  and  Acapulco,  are  the  pro- 
duce of  a  very  small  number  of  mines.     The 
three  districts  which  we  have  frequently  had 
occasion  to  name,  Guanaxuato,  Zacatecas  and 
Catorce  supply  more  than  the  half  of  that  sum. 

♦  1,640,791  H>.  troy.    Trans. 
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TIhb  vemof  Guaa^Kuato  nlw^,  yields  more  ik^ 
a  fourth  part  of  the  mrhc^e  silvejr  of  Mexiop  aod 
a  sixtbpart  of  the  produce  af  ajl  Amenci^ 

ïn  the  general  view  already  presented  1^  ffs^ 
thç  priiici|>al  miçes  ^e  confojwaded  with  tjh^ 
from  which  ^  very  smitll  ^iiaiiti)ty  of  m^tal  ii 
extracted*.  The  disproportion  l>etweeo  thç  tw9 
cla39es  is  so  great  that  mpre  thaii  î&  jpjf  die 
Mexican. mines  belong  to  die  latter,  of  wjucj^ 
the  total  p^uce  does  not  probably  moomM^ 
to  the  sum  of  200,000  m»rç»\  In  l^^ifmf 
alio  the  mines  which  sqrjrouod  t|ie  ;tofip»  of 
IVeiberg  produce  anauaH^  yearly  ôp/KH)  mVf^ 
ff£  nlver^  while  all  the  r^  of  the  f!r;t^^à^^ 
dotes  90t  yield  more  than  from  ^yffii  ,tp  ^g\fjL 
thousand  niarcs.  The  foUQwAi^  is  t^^f  .çi;4er 
\n  wjiich  the  rich^  mines  pf  ^fiw  #psw 
jioUow  one  i^otiher,  arranging  thepfi  :ftc<%(^;4img 
1:0  the  ^uftptity  of  iQKmey  actually  drfuim  <(ion^ 
tbem: 

(&iifma:KVitto^  in  tii^  IntpAflq^  of  the  stme 
Wine. 

Catwce^  in  the  l^^tqndaivcy  of  j^an  I#iis  Pig|t()si. 
^acatecas,  in  t|ie  Jptondimc^  of  .tl^p  i^awp 

lie»!  d^l  Monter  ipthe  Xntepdïvaçy  pf  MwMW- 
|lci]i9li(M^  ii^^th^  JtoteiodiwyQf.QfWflRKyaya. 
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Guarisam^y  m  tiie  IntenditiMiqr  of  INnuiga 
Sombrérete,  in  the  lat^ndaiicy  of  Zuciitacag* 
Tascoy  in  tl^  Intendaacy  of  Me?»eo« 
Bajtopitaa^  m  tbe  Intendancy  of  Dwaago* 
Zimafan,  in  the  Intea4aiiey  of  Mfcxioa» 
FresniU^  in  tbe  Intendancy  of  Zapateca0. 
Ramos,  in  die  lotendaney  of  Sm  I41Î9  PotoÂ 
Panai»,  in  the  Intei^WM^y  of  XHirao^* 

We  ere  <fcaota<)e]y  in  waftt  of  aeei»»l(^  mi» 
terials  l»r  tjratkig  llie  hiritory  of  tha  annbg 
«lip^aitieas  ^  Nenf  Spain.  It  ^fpn^  cwitmib 
that  a/  aM  the  i^eiw  thate  <^  Tasea^  ^iMUif^nn, 
ThifM^ahua  aad  Pachnea»  libera  fiiat  mffmtgH 
by  the  ^laMtfKk.  Naar  Tasta»  to  th$  ^Wtid 
Tefauilotepec,  m  the  <Ci^Ta  de  h  €mipmm 
GorteR  ent  a  ikevel  acms  the  «HPaaeaps  liai» 
lahîdb  ii  »&  we  ha^vie  aliM^  fluked  Damaad  hgr 
alpine  lime^rtone.  This  gallery  &^eAidMmhm 
del  9^  was  began  on  snch-a  Jargie  aoale  4Siii 
we  may  go  ihaaugh  at  an  hûBadbadk:  for  a 
lamrth  of  ware  thAn  90  matnee*;  mAJt  hw 
beeia  lately  iinadied  by  the  paArialic  mA  of  Da» 
Vicente  4e  Atoa,  a  miner  af  Taaco,  «ivho  waa 
enaUed  to  cut  the  {nrincipfd  ^^iaoKt  the  idiwEanaa 
of  590  melrat,  6nm  éhe  wrath  of  iha  It» A 
The  laiarkiag  ^  tiu^  miaes  of  Zi^^i^eqaa  itli- 
lon^  fwy  «Aosely  thpsa  M  Tasco  aaid  Paqblkea. 
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The  vein  of  San  Barnabe  was  beguniTtthe  year 
1Ô4&,  twenty-ei^ht  years  after  the  death  of  Mon- 
tezuma,  a  circumstance  which  must  appear  so 
much  the  more  remarkable^  as  the  town  Zacatecas 
is  distant  in  a  straight  line  i^dre  than  lOO 
leagues  from  the  valley  of  Tenochtitlan.  It 
is  said  that  the  silver  minerals  of  the  district 
of  Zacatecas  were  discovered  by  the  muleteers 
who  travelled  between  Mexico  and  Zacatecas. 
In  this  district  near  the  basaltic-hill  of  CubÛete 
the  mine  of  San  Barnabe  exhibits  the  most 
antient  mining  operations.  The  principal  vein 
of  Guanaxuato  {la  veta  madre)  was  discovered 
sofnewhat  later,  on  digging  the  pits  of  MeUado 
and  Mayas.  The  first  of  these  pits  was  begun 
<mthe  loth,  and  die  second  on  the  16th  of  April 
m  the  year  ld68.  The  mines  of  Comanja»  are 
undoubtedly  still  more  antient  than  those  of 
Ckianaxuato.  As  the  total  produce  of  the  mine^ 
(>f  Mexico  till  the  beginning  <Â  the  18th  century, 
has  never  been  more  than  600,000  mar^s  of 
gold  and  silver  a  year,  we  may  conclude  that 
in  ihe  16th  century  they  did  not  labour  with 
very  great  activity  in  the  extraction  of  the 
minerals.  The  veins  of  Tasco,  TIapujahua, 
Zultepeijue,  Moran,  Pachuca,  and  Real  del 
Monte,  and  those  of  Sombrerete,  Bolanos, 
Batopilas  and  Rosario  have  afforded  from 
time  to  time  immense  wealth  ;  but  their  pro- 
duce has  been  less  uniform  than  that  of  the 
mines  of  Guanaxuato,  Zacatecas,  and  Catorce. 
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The  silver  extracted  in  the  37  districts  of 
mines,  into  which  the  kingdom  of  New  Spain  is 
divided,  is  deposited  in  the  Provincial  Trea- 
suries, established  in  the  chief  places  of  the 
Intendancies  ;  and  it  is  from  the  receipts  of 
these  caxas  reales  that  we  are  to  judg'e  of 
the  quantity  of  silver  furnished  by  the  different 
parts .  of  thç  country.  The  following  is  an 
account  of  the  receipts  of  11  Provincial  Trea- 
suries. 

From  1785  to  1789»  there  was  received  iiv  the  Caxas 
Reaies  of 

Mar^s  of  Silver. 

Guanamwto 2»469yOQ9 

San  Luis  Potosi  (Catorce,Charcas,    San  Luis 

Potosi) 1,515,000 

ZacaUcas  (Zacatecas,  Fresnillo,  Sierra  de  Pines)  1,205,000 

Mexico     (Tmco,  Zacualpa,  Ztiltepeqae)  1,055,000 
DÊtrtmgo  (  Chihuahua,  Parral^  Guarisamey, 

Cosiguiriachi)        -       -       -  022»0p0 

Xosario  (Roaario,  Cosala,  Copala»  Alamos)    -  668,000 
Quadalaxmra    (Hostotipaquillo,  Asientos  de 

Ybarra) 50^,000 

Pmksm    (Real  del  Monte,  Moran)        •        -    455,006 

Sofaiii        • 864,000 

Somirmtêe       ......  880,009 

ZmqM    (Zimapaot  Doctor)        -  248,000 

8am  for  five  yean,  9,7d0,00é 

That  part  of  the  Mexican  mountains  which 
at  present  contains  the  greatest  quantity:  of 
silver»   is  contained   between  the  parallels  of 
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21  and  34^  degrees.  The  celebrated  ounea 
of  Gaanaaroato  are  only  distant  in  a  stndglit 
line  from  tkose  of  San  Lois  Potosi  30  leagues  : 
from  San  Lais  Potosi  to  2Uicateca&  the  distance 
is  34  league»;  from  Zacatecas  to  Catoroe 
31^  and  from  Catorce  to  Dorango  74  leagues. 
It  is  remarkable  enough  that  this  metallidk 
wealth  of  Mexico  and  Peru,  should  h^  placed 
at  an  almost  equal  distance  in  the  two  hemi- 
spheres from  the  equator. 

In  the  vast  extent  which  separates  the 
tttines  of  PoCosi  and  k  Pkz  iVom  those  of 
Mexico,  there  are  no  others»  which  throw  into 
cirecitation  a  great  mass  of  the  precious  melris» 
but  Pasco  and  Chota.  Advancing  from  the 
Cerro  de  Gualgayoc  northwards»  we  find  only 
the  gold  washed  down  at  ChocOf  mid  ia  the 
.province  of  An(Mo<|iia^  and  tha  tecendy  diA> 
éOMftd  silver  veins  of  Tega  de  Supia.  It 
is  tike  same  wflih  the  Cori^era  of  the  Adddr, 
jW  with  all  the  mountains  of  Europe^  in  which 
inetda  are  very  UAfqua%  ditftribiited.  ..The 
imviace  of  Quito,  and  the  Eastern  partL  «f 
fSnA  kingdom  of  New  Granada,  from^ftB^^ 
Sooth  latitude,  to  the  >  Of  North^  latitude'; 
lin^  Isthnms  of  Paiiimai  and  the  mountains  of 
Chiatimala,  contdn  for  a  length  of  600  leagues, 
fsusrc  extents  of  ground  in  wU<ih  no  vein  has 
Idtberto  Wn  wiH>t]ght  i^  any  degMe  of 
itoccess     It  would  not,  hoWevei*,*  be  hcèmirte 
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(6  a^Vatféé  tlutt  tlfësé  ccMiûtries  Xditeli  li^tve 
ilk  a  àepfeëf  been  cotittilsèd  with  volcttnoc^  ûté 
etktàifely  destitute  of  gold  Jind  siltér  oiW. 
Nuinetow  met^Uiferoui^  depositories  ni&y  he 
ccttcéaf ed  by  the  ^  super-position  of  strata  6f 
bâfitàlty  amygdaloid,  porphyry  with  greeHStake 
bate,  and  other  rocks  comprehended  by  ge6* 
logii^  under  the  general  name  of  trapp* 
/armittioH. 

With  respect  to  the  Mexican  mines  itt  par- 
ttcntar^  they  may  be  considered  as  forming 
eight  sffmip^  (Efz-fefiere)  which  afè  àliiioât 
aH  placed  either  on  the  ridge  6r  on  thé 
Western  slope  of  the  Conlilléfa  of  Anflhfiae. 
l^eJirH  of  these  groups  is  the  mô0t  considera- 
ble iA  produce;  \t  iftehidès  the  c6ntigtiotte 
districts  of  Ouanaxnato,  S&n  Luis  jl^ôtosi/ 
Chai^casy  Catorcé,  Zacatecàs,  AsSetitos  de  Ybar- 
t^  iPrésnilIô,  and  Sombrerete.  The  miâes  si^ 
tuated  to  thé  West  of  the  towti  of  Dufango, 
as.  well  as  those  of  the  province  of  Cihaloâ, 
ilèl<Mig  to'  the  second;  for  the  minés  of  una- 
risàmey^  Copala^  Cdsala^  and  ftosÀrio  are  neaf 
enough  to  one  another  to  be  classed  under 
(he  same  geological  division.  The  third  ^rôt^i, 
the  most  néfthefh  of  New  Spain,  is  thai 
air  l^arral,  wh^  comprehends  the  mine^  of 
Chihnalma  and  Costguiriachi.  ^It  extehds  i^ni 
the  2V'%o  the  28»  of  ktitude.  To  thé  north- 
north-east  of  Mexico,  the  Real  del  Monte  or 
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Pachuca»  and  those  of  Zimapany  or  the  Doctor, 
may  be  stiled  the  fourth  and  Jifïh  groups. 
Bolaftos  (in  the  Intendancy  of  Guadalaxara) 
Tascoy  and  Oaxaca  are  the  central  points  of 
the  nxthf  seventh,  and  eighth  groupes  of  mines 
oif  New  Spain.  This  general  view  is  sufficient 
to  prove  that  this  kingdom,  like  the  antient 
Continent,  contains  vast  ext^ts  of  country, 
apparently  almost  totally  destitute  of  metal- 
liferous veins.  No  c<»isiderable  operation  has 
been  hitherto  carried  on  in  the  Intendancies 
of  Puebla  'and  Vera  Cruz,  or  in  the  plains  of 
secondary  formation,  situated  on  the  left  bank 
of  the  Rio  del  Norte,  or  in  New  Mexico. 

The   following  table    indicates  not  the  it?* 
lative  weaUhf  or  unequal   distribution    of  the 
metals  considered   in  a  geographical  point  of 
view,  but  the  quantity   of  money  which  in  the 
present  state  of  the  mines  is    extracted   from 
the  different  parts    of  the  kingdom    of   New 
Spain.     We  have  classed  the  mines  according 
\o  the  order    already   laid    down,    indicating 
the    name   of  the    chief  place   which  is   the 
central  point  of  the   group,   and    the   surface 
of  the  country  in   which   the  different  works 
are  to  be  found.     Several  groupes  are   natu- 
rally divided  into  districts  which  form  so  many 
subdivisions  or  particular  systems. 


Digitized  by  VjOOQ IC 


CHAP,  xfc]         KINGDOM  OF  NEW  SPAIN.       145 


Principal  mines  of  Mexico, 
.  divided  in  eight  groups 


8  . 

B  a 
'~  M 


>28O0 


35 


S  3  s  § 

X  S'  o  d 

Ist*   Groi^    (Centra!^ 
Group)    from  210  07 
to  2é«  10'  north  lat.  >  J  900 
and  from  102<' SO  toi 
105<»  15'  of  west  long.  J 

2nd.  Group  (Group 
ofDurango  and  So- 
«ora)from2S'to24<'' 
45'  of  north  ]at.  and 
from  106*  30'  to  loo*» 
50^  of  west  long. 

Srd.  Group  (Groiqt  \ 
CMhuanua)  from  / 
I^SO'  to  SQ^'lO'of  L|oo 
north  lat.  and  from  i 
106*>45' to  lOS*»  50' J 
of  weft  long.  ^ 

4th.  Group  (Group\ 
of  la  BiscainaJ  from  I 
20»  5'to  20^  15'  ofV 
north  lat.  and  fromT 
100*  45' to  100*  52' 1 
of  west  long.  ^ 

5th.  Group  f  Group  \ 
of  Zimapan)  uom%y  I 
40'to21*daofnorth  > 
lat.  and  from  1000  SO'  1 
to  102*0' ofwestlcmg. 

6th.  Grow  (Group's 
o/Nm  Ganickt)  from  / 

,  210  5'  to  22<>  SO'  of  ). 
north  lot.  and  from  1 
lOS^O'to  106*»  SO' of  ) 
west  long.  '^ 

7th.    Group    (Group  -v 
^ra9co)itom\2^\0i  ) 
to  19»  20'  of  north  {\qt^ 
lat.  and  from  lol*  SO'  [ 

'  to  102<»  45'  of  west  \ 
long.  J 

Sth  Chroup  (Group  of    ' 
O0âB0ca>  from  16*  40' \ 
to  18*  O'of  north  lat,  f  1400 
and  from  9^^ 
99*50'<»f 

VOL.        III. 


Places  which  may 
be  considered  as 
the  central  points 

of  these  8   groups. 


Annual 
pro<lace 
of  each 
group 
in  marcs 
of  silver. 


r    Guànaxuato  1 
<       Catorce       >  1, 
L      Zacatecas    j 


\ 


Guarisamej 
(Duran^) 
Rosario 
(Copala) 


iSOO^OOO 


400,000 


[ 


Cosiquiriachi  ( 

Parral         C 

Batopilas      ^ 


Doubtfiil 


rTi^.'sr}'*^ 


7500 


Zim^>a 


1050        Bolanos 


60,000 


230,000 


CTemascalteptc  ) 


\'  tor 

tODg.^ 


Tasco 
Zacualpa 


Oaxaca 
Yillalta 


>  260,000 


I  Doubtful 
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Marcs  of  silver 

Mean  Produce  of  the  Mines  of  New 
Spain,  including  the  Mines  of  the 
northern  part  of  New  Btscay,  and 
those  of  Oaxaca,  above  3,500,000 

'  We  shall  afterwards  compare  the  produce 
of  the  silver  mines  of  Mexico,  with  that  of  the 
different  mines  of  Europe.  It  will  suffice  in 
this  place  to  observe,  that  the  two  miHions  and 
a  half  of  marcs  of  silver  annually  exported 
from  Vera  Cruz,  are  equal  to  two  thirds  of  the 
silver  annually  extracted  from  the  whole  globe. 
The  eight  groups  into  which  we  have  divided 
the  mines  of  New  Spain,  occupy  a  surface  of 
12,000  square  leagues,  or  a  tenth  of  the  whole 
/  extent  of  the  kingdom.  When  we  look  at 
the  immense  wealth  of  a  very  small  number 
of  mines,  for  example,  the  mine  of  Yalenciaiia, 
and  that  of  Rayas  at  Guanaxuato,  or  âàe 
principal  veins  {vetas  madrés)  of  Catorce, 
Zacatecas,  and  Real  del  Monte,  we  easily  per- 
ceive that  more  than  1,400,000'  Histres  of 
silver  are  produced  in  an  extent  of  surface, 
not  equal  in  size  to  that  of  the  district  <tf  ^e 
mines  of  Freiberg. 

If  the  quantity  of  silver  annually  extracts 
ed  from  the  mines  of  Mexico  is  ten  times 
greater  than  what  is  ftmiished  by  all  the 
mines  of  Europe,  on  the  other  h«nd>  gold  is 
not  much  mdre  abundant  in  New  Spain  than 
in  Hungary  and  Transylvanifit.    These  two  Iftst 
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coantrie»  annually  throw  into  circulation  nearly 

5^00  marcs  ;  and  the  gold  delivered  into  the 

mint  of  Mexico,  only  amount3  in  ordinary  years 

to  7000  marcs.     We  may  reckon  that  in  times 

of  peace,  when  the  want  of  mercury  does  not 

impede  the  process  of  amalgamation»  the  annual 

produce  of  New  &^in  is, 

In  Sihef,  SSmilliocis  at  Piastres. 
InGM,     1 

23 

The  Mexican  ffold  is  for  the  most  part  ex- 
tracted firom  alluTious  grounds,  by  means  of 
washing.  These  grounds  are  common  in  the 
province  of  Sonora,  which  as  we  have  already 
observed*,  may  be  considered  as  the  Choco  of 
North  America.  A  great  deal  of  gold  has  been 
collected  among  the  sands,  with  which  the  bottom 
of  the  valley  of  thç  Rio  Hiaqui,  to  the  east 
of  the  missions  of  Tarahumara,  are  covered. 
Farther  to  the  north  in  Pimeria  Alta,  under, 
the  31*  of  latitude,  grains  of  native  gold  (pepitas) 
have  been  foOnd  of  the  weight  of  from  five  to 
six  pounds.  In  these  desert  regions,  the  incur- 
sions of  the  savage  Indians,  the  excessive  price 
of  provisions,  and  the  want  of  the  necessary 
water  for  working,  are  all  great  obstacles  to 
the  extraction  of  gold. 

Another  part  of  the    Mexican   gold    is  ex- 
tracted from  the    veins,  which    intersect   the 

•  Vca.iLp.S99. 
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mountains  of  primitive  rock.  The  veins  of 
native  gold  are  most  frequent  in  the  province 
of  Oaxaca,  either  in  gneiss  or  micaceous  slate 
{glimmer schiefer).  This  last  rock  is  particu- 
larly rich  in  gold,  in  the  celebrated  mines  of 
Rio  San  Antonio.  These  veins  of  which  the 
yangue  is  lacteous  quartz,  are  more  than  half 
a  metre  in  thicknessf,  but  their  richness  is 
very  unequal.  They  are  frequently  strangled, 
and  the  extraction  of  gold  in  thé  mines  of 
Oaxaca,  is  in  general  by  no  means  considera- 
ble. The  same  metal  is  to  be  found  either 
pure  or  mixed,  with  silver  ore,  in  the  greatest 
number  of  veins  which  have  been  wrought  in 
Mexico;  and  there  is  scarcely  a  single  silver 
inine  which  does  not  also  contain  gold.  Na- 
tive gold  is  frequently  found  crystallized  in 
<îCta  hedra,  lamina,  or  in  a  reticulated  form, 
in  the  silver  minerals  of  the  mines  of  Vil- 
lalpando  and  Rayas  near  Guanaxuato,  in 
those  of  Sombrero  (intendancy  of  Valladolid), 
Guarisamey  to  the  west  of  Durango,  and  Mez- 
quital  in  the  province  of  Guadalaxai-a.  The 
gold  of  Mezquital  is  looked  upon  as  the  pu- 
rest, that  is  to  say,  as  being  least  alloyed  with 
silver,  iron,  and  copper.  *  The  principal  vein  in 
the  mine  of  Santa  Cruz,  at  ^Villalpando,  which 
I  visited  in  the  month  of  September,  180S, 
is  intersected  by  a  great  number  of  small  rotten 

•1.6  foot.     Tram 
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veins,  (kilos  del  desposorio)  of  exceeding  rich- 
ness. The  argillaceous  slime  with  which  these 
small  veins  are  filled,  contains  so  great  a 
quantity  of  gold  disseminated  in  impalpable 
parcels,  that  the  miners  are  compelled  when 
they  leave  the  mine  nearly  in  a  state  of  naked- 
ness, to  bathe  themselves  in  large  vessek,  to 
prevent  any  of  the  auriferous  clay  from  being 
carried  off  by  them  on  their  bodies.  The 
silver  mineral  of  Villalpando  generally  con- 
tains only  two  ounces  of  gold  per  load,  {targa 
of  12  arrobas);  but  it  frequently  contains  even 
eight  or  ten  ounces  per  load,  or  l/o  ounces 
per  quintal.  It  may  be  of  use  to  metrtion  here 
that  at  the  Harz,  the  pyrites  of  Rammelsberg 
eontain  only  a  29  millionth  part  of  gold,  which 
is  however  extracted  with  profit*. 

The  District  of  the  mines  of  Guanàxuato, 
has  famished  according  to  the  registers  of 
the  Provincial  Treasury^, 


Periods. 

Marcs 

of 
Gold. 

Marcs 

of 
Silver 

Gold  con- 
tainedin 
the  silver. 

From  1766  to  1775 
1776 — 1785 
1786—1795 
1796 — 1803 

9,044 
13,254 

7,376 
13,356 

3,422,414 
5,281,214 
5,609,356 
4,410,553 

6.0026 
0.0024 
0.0013 
0.  029 

InSSyears    -    - 

43,080 

18,723,537 

0.0023 

♦  Brangniarif  Minéralogie^  T.  iî.  p.  345, 
f  Estadodela  Treioreria  principal  de  Real  Hacienda  de 
Guanaxuaio,  del  21  de  Novembre  de  1799,  (M.  S.) 
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The  result  of  this  table  is,  that  the  silver 
extracted  from  the  vein  of  Guanaxuato, 
contains  from  one  to  three  thousand  parts  ^  its 
weight  in  gold. 

Platina  is  erroneously  stated  to  be  found  in 
the  auriferous  sands   of  Sonora*     This    metal 
has.  never  yet  been  discovered  to  the  north  of 
the  Isthmus  of  Panama,  on  the   Continent  of 
North  America.     Platina  in  grains  is  only  found 
in  two  places  of  the  known  world  j  in  Choco 
one  of  the  provinces  of  the  kingdom  of  New 
Granada,  and  near   the   shores    of  the  South 
Sea,  in  the  province  of  Barbacoas,  between 
ih^  2^  and  6""  of  north  latitude.     It  is  peculiar 
to  alluvions  grounds  of  a  surface  of  QOO  square 
leagues,  the  extent  of  which  is  scarcely  equal  to 
two  of  the  departments  of  France.    The  Lava- 
deroSf  which  at  present  yield  the  greatest  quan- 
tity of  platina,  are  those  of  Condoto,  Santa  Rita, 
or  Yiroviro,  and  Santa  Lucia,  and  the  Ravin 
(quebrada)  of  Iro,  between  the  villages  of  Novita 
and  Taddo.     There   are    several  lavaderos  in 
Choco,  (for  instance,  those  of  the  districts  of 
San  Augustin,  and  Guaicama,)  where  no  trace 
of  platina  is  to  be  found.     The  price   of  this 
metal   in  gi*ain  on  the  spot  is  eight  piastres, 
or  40  francs  the  pound,  while  at  Paris  it  is  c^ene- 
rally  from  130  to  150  francs.     I  shall  examine 
in  another  place  the  quantity  of  platina,  which 
in  the  present  state  of  the  mine^  of  Choco,  An^e* 
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fka  can  foraish  to  Europe.  It  «8  also  axi  abso- 
\atefy  fal^e  afl^ertioo,  that  platina  has  ^yer  been 
foitfidBearCarthi^eDa  or  Santa  Fe,at  the  Idands 
of  Porto  Rico  itnd  Barbadoes,  and-iB-J^ru^s 
aHhoogh  their  different  situations  a^ e  pointed  out 
m  the  most  esteemed  aiui  popular  works.  Per- 
)ia|M  it  will  one  day  be  proved  by  chemical  ana- 
lysis, that  platina  exists  in  several  silver  ores 
of  Mexico^  as  it  exists  in  the  fahlerz  (grey-cop- 
|>er)  of  Guadalcanal  in  Spain. 

The  silver  supplied  by  the  veins  of  Mexico^ 
is  extracted  from  a  great  variety  of  minerals, 
which  from  the  nature  of  their  mixture,  bear 
an  analogy  to  those  of  Saxony,  the  Harz,  and 
Hungary.  The  traveller  must  not  expect  to 
ifind  a  complete  collection  of  these  ores,  in  the 
school  of  mines  of  Mexico.  The  mints  being 
all  in  the  hands  of  individuals,  aad  the  M^caa 
j^erpnaeat  possessing  but  a  very  feeble  influence 
on  the  administration  of  the  mines,  it  was  not  in 

*  Ha^iy  Mineralopep  T.  iii.  p.  S70.  In  a  memoir  inserted 
In  the  Annales  de  Ciencia*  Naturaksf  published  by  the  Abbe 
tïtvaniHefl,  we  read  diat  platina  is  fomid  in  Chapo^  (Choco) 
•t  BmrbadoSf  (Baibocoas)  and  at  Carthagena  a  sea  port,  a 
Jbaadred  and  thir^  lea^aea  distaat  from  the  goidimsdierof 
of  Taddo.  Yet  more  than  18  years  ieigo,  M.  BerthsUet  com- 
municated a  very  accurate  account  of  the  places  where  pla- 
tina is  procured  (Annaks  de  Chmie^  Juillet  1792)  I  brought 
to  Europe  a  pepita  of  platina  of  an  extraordinary  size.  It 
weighs  1088  f^  grains  ;  and  its  specific  weight  ia  accordiqgto 
M.  Tralles,  18,947.  (Karsten,  Mm.  Tàiçïkn^  1808,  p,  (^  ) 
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the  power  of  the  professors  to  collect  whatever 
had  any  relation  to  the  structure  of  veinsy  beds, 
and  musses  of  ore.  At  Mexico  as  well  as  Madrid, 
the-^public  collections  contain  the  rarest  mine- 
rals of  Siberia  and  Scotland,  while  we  vainly 
seek  what  might  throw  light  on  the  minera- 
logical  geography  of  the  country.  We  must 
hope  that  the  cabinet  of  the  school  of  mines 
will  become  gradually  richer,  when  the  scholars  ' 
of  this  fine  establishment  shall  be  sent  into 
the  most  distant  provinces  from  the  capital, 
and  have  proved  to  the  proprietors  of  mines 
how  much  it  is  for  their  interest,  that  the  means 
of  instruction  should  be  facilitated.  Without 
a  knowledge  of  the  localities  in  detail,  and 
vnthout  a  deep  study  of  the  minerab  of  which 
the  mass  of  the  vein,  or  the  contents  of  the  heaps 
and  beds  are  composed,  all  the  changes  which 
may  be  proposed  for  the  improvement  of  the 
process  of  amalgamation,  will  turn  out  mere 
chimerical  projects. 

In  Peru,  the  greatest  part  of  the  silver  ex- 
tracted from  the  bowels  of  the  earth,  is  fur- 
nished by  the  pacos,  a  sort  of  ores  of  an  earthy 
appearance,  which  M.  Rlaproth  was  so  good  as 
to  analyse  at  my  request*,  and  which  consist 
of  a  mixture  of  almost  imperceptible  parcels 
of  native  silver,  with  the  brown  oxyde  of  iron. 

*  Klaprath,  BeUr^e  %wr  chemkchen  Kswntniss  der  Mineral 


DigitizQd  by  VjOOQ IC 


CHAP.  XI.]         KINGDOM  OF  NEW  S?AIN.       153 

In  Mexico  on  the  other  hand,  the  greatest  quan- 
tity of  silver  annually  brought  into  circulation, 
is  derived  from  those  ores  which  the  Saxon 
miner  calls  by  the  name  of  diirre  erze*  espe- 
cially from  sulfuretted  silver,  (or  vitrons  ^fcwerz) 
from  arsenical  grey-copper  (Jahlerz)  zxlA  anti- 
monj/9  (grau  ot  sckwarzgiUigerz)  from  muriùted 
silver,  (homer z){Yom prismatic  black  silver ^(sprdd' 
glaserz),  and  from  red  èilver  (rothgiUigez).  We 
do  not  name  native  silver  among  these  ores, 
because  it  is  not  found  in  sufficient  abiindance 
to  admit  of  any  very  considerable  part  of  the 
total  produce  of  the  mines  of  New  Spain  being 
attributed  to  it. 

Sulfuretted  silver,  and  black  prismatic  silver, 
are  very  common  in  the  veins  of  Guanaxuato 
and  Zacatecas^  as  well  ns  in  the  veta  Biscaina 
of  Real  del  Monte.  The  silver  extracted  from 
die  ore  of  Zacatecas,  exhibits  the  remarkable 
particularity  of  not  containing  gold.  The  richest 
fahlore  (faJUerz)  is  that  of  Sierra  de  Pinos^  and 
the  mines  of  Ramos.  In  the  latter,  the/aklerz  is 
accompanied  with  glaserz,  with  pyritous  liepa- 
tic  copper  (bunt  kupfererz),  sulfuretted  zinc  and 
vitrons  copper  (kupferglasy)  which  is  only  vnrought 

*  See  the  very  instructive  work  of  M,  Daubuisson,  under 
the  title  of  Descriptkm  des  Mines  de  Freiberg.  I  have  followed 
in  the  course  of  this  chapter»  in  whatever  relates  to  the 
art  of  mining,  and  the  stratification  of  minerals,  the  termi- 
nology of  M.  M.  Brochant,  Daubuis8on,and  Brongniart. 
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for  the  extraction  of  the  silver^  without  apply- 
ing tibe  copper  to  any  use.  The  ^mi^Uifferz 
or  grey  antimoniated  copper  described  by  M. 
Karsten^  is  found  at  Tasco,  and  in  the  nune  of 
Bayas>  south  east  from  Yalenciana. .  The  vm^ 
riated  sUtot  which  is  so  seldom  found  in  the 
veins  ^f  Europe^  is  very  abundimt  in  the  mines 
j(^  Catoree^  Fresnillo,  and  the  Cerro  San  Pedro, 
neitr  ^  town  of  San  Luis  Potosi.  That  erf* 
JPVesnillo  is  frequ^atly  of  an  olive  green,  which 
passes  into  leek-green  (vert  poireau).  Snperb 
sami^s  of  this  cdiour  have  been  found  in  the 
mines  of  Yallorecas,  which  belong  to  the  dis- 
trict de  los  Alamos  in  the  intendancy  of  So- 
norct*  In  the  veins  of  Catorce,  the  muriated 
•ilv»  is  accompanied  with  molybdated  lead, 
(jfelb-bki-erz)  aodphosphatedlead  QprunUei-erzy 
From  the  lart  analysis  of  Mr.  Kiapioth,  it  ap- 
pears that  the  muriated  silver  of  America,^  is 
a*  pure  mixture  of  silver  and  muriatic  acid, 
while  the  Hwnerz  oi  Europe  contams  oxid 
of  iron,  alumine,  and  especially  a  little  sulphuric 
acid.    The  mineral  of  red  silver  constitutes  a 

•  *  Tbe  Mberalogistt  at  present  distlDgukh  four  kixult  of 
muriated  silver,  the  common,  the  terreousy  the  conchoid,  and 
the  radiated.  Tbe  two  last  species»  which  are  exceedingly 
beautiful,  have  been  described  by  M.  Karsten:  they  are 
among  the  minerals  brought  by  me  from  Peru.  Karsten, 
in  the  Magazine  der  BerUner  Geselkchqft  haturfbrschender 
Freimi$^S.  i  §  ÏS6.    KkproihU  Beitraget  B»  iv.  S  10.. 
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principe  part  of  the    wealth  of  Sonxbrerete, 
Cosala  and  Zolaga^  near  Yillalta,  in  the  province 
of    Ouxaca.    From    this    mineral    more  than 
.   700/)00  marcs  of  silTer  have  been  extracted, 
in  th^  famous  mine  of  la  Veta  Nerj/ra*  near  Somr 
brerete,  in  the  space  of  from  five  to  six  months. 
It  is  affirmed  that  the  mine  which  produced  tbi3 
enormous  quantity  of  metal,  the  greatest  which 
was  ever  yielded  by  any  vein  on  the  same  point 
^  its  mm$,  was  not  thirty  metres  in  lengthf* 
The  true  uûne  of  white  Hker  (weissgiltig^erz) 
is  very  rare  in  Mexicp.     Its  variety  ^r^iA 
whitef  very  rich  in  lead,  is  to  be  foimd  howi- 
ever  in  the  intendancy  of  Sonora,  in  IJbe  veins 
of  Cosala»  where  it  is   accompanied  with  ar** 
gentiferous    jftdenOf  ^ ^  silver»  brown  bleoddy 
i]uartz  and  sulfated  barytes.  This  last  aubstaooe 
which  is  very  uncommon  among  the  gangues 
of  Mexico,  is  to  be  ako  found  at  the  Bea) 
del    Doctor,  near    Baranca   de    las    Tiniyafj 
^d  at    Sombrevfyte»  particularly  in  the  miw 
called  Campechana.     Spar-âuor  has  ^een  OD)y 
fomid  hitherto  in  the  veins  of  liomo  del  Tarp^ 
near  Zimapan,  at  Bolafios    and  Guadalcamr» 
near  Catoree^    It  is  constantly  of  a  grass  graf» 
or  violet  blue. 

In  some  parts  of  Ncw.Spauvthe  opwatloo» 
of  the  miner    are    directed   to  a  MUUture   fd 

♦  See  Vol  i.  c*  viL 
t  9Sfeet.    Titans. 
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oxide  of  brown  iron  and  native  silver,  disse- 
minated in  molecules  imperceptible  to  the  naked 
eye.  This  ochreous  mixture  which  they  call 
paco  in  Pern,  and  of  which  we  have  already 
had  occasion  to  speak,  is  the  object  of  consi- 
derable operations  at  the  mines  of  Angangueo, 
in  the  intendancy  of  Valladolid,  as  well  as  at 
Yxtepexi  in  the  province  of  Oaxaca.  The 
minerals  of  Angangueo,  known  by  .the  name 
of  cohradoSf  have  a  clayey  appearance.  Near 
the  surface,  the  oxidated  brown  iron  is  mixed 
with  native  silver,  with  sulfuretted  silver,  and 
black  prismatic  silver  {sprbdglaserz),  all  three 
in  a  state  of  decomposition.  At  great  depths» 
the  vein  of  Angangtieo  contains  only  galena 
and  pyrites  of  iron,  possessing  but  a  small  quan- 
tity of  silver.  Henee  the  blackish  pacas  of  the 
mine  of  Aurora  d'Yxtepexi,  which  must  not 
be  confounded  with  the  negriUos  of  Peru,  owe 
their  richness  rather  to  the  glaserz,  than  to 
the  imperceptible  filaments  of  native  ramular 
silver.  The  vein  is  very  unequal  in  its  produce, 
sometimes  sterile,  and  sometimes  abundant.  The 
eohrados  of  Catorce,  particularly  those  of  the 
mine  of  Conception,  are  of  a  brick  red,  and 
mixed  with  muriate  of  silver.  In  general  it 
is  observed  both  in  Mexico  and  Peru,  that 
those  oxidated  masses  of  iron  which  omtain 
silver,  are  peculiar  to  that  part  of  the  veins» 
nearest  to  the  surface  of  the  earth.    The  pacos 
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of  Peru  present  to  the  eyes  of  the  g^eologist, 
a  very  striking  analogy  with  the  earthy  masses* 
called  by  the  miners  in  Enrc^e  the  tron  hat 
of  the  veins,  (eiseme  ht$ih). 

Native  Silver,  which  is  much  less  abundant 
in  America,  than  is  generally  supposed,  has 
been  found  in  considerable  masses,  sometimes 
weighing  more  than  200  killogrammes*,  in 
the  seams  of  Batopilas  in  New  Biscay.  These 
mines,  which  are  not  very  briskly  wrought 
at  present,  are  among  the  most  northern  of 
New  Spain.  Nature  exhibits  the  same  mine- 
rals there,  that  are  found  in  the  vein  of 
Kongsberg  in  Noi*way.  Those  of  Batopilas 
contain  filiform  dendritic  and  silver,  which 
intersects  that  of  carbonated  lime.  Native 
silver  is  constantly  accompanied  by  glaserz 
in  the  seams  of  Mexico,  as  well  as  in  those  of 
the  mountains  of  Europe.  These  very  minerals 
are  frequently  found,  united  in  the  rich  mines 
of  Sombrerete,  Madrono,  Ramos,  Zacateca^Ha- 
pujitha  and  Sierra  de  Penos.  From  time  to  time 
small  branches,  or  cylindrical  filaments  of  nativB 
silver,  are  also  discovered  in  the  celebrated  Vein 
of  Guanaxuato;  but  these  masses  have  never 
been  so  considerable  as  those  which  were  for- 
merly drawn  from  the  mine  del  Endno  near 
Pachuca  and  Tasco,    where  native  silver    is 

•  4Mlb.  avoird. 
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sometitues  contained  in  folia  of  selenite*  At 
Sierra  de  Pinos  near  Zacatecas,  this  last  metal 
is  eonstantly  accompanied  with  blaè  radiated 
copper  (strahlige  kupferlazur)  crystallized  in 
small  quadrilateral  prisms. 

A  great  part  of  tlie  silver  annually  produced 
in  Euifope»  is  derived  from  the  mrffenttferau» 
sulfuretted  lead  (sMerhaliiffer  bleigfkmz)  which 
is  sometimes  found  in  tl^  veins  which  inter- 
sect primitive  and  transition  mountains^  and 
sometimes  on  particular  beds  (erzfioze)  in 
rocks  of  secondary  formation.  In  tiie  king- 
dDm  of  New  Spain,  the  ^eatest  part  of  the 
v^tfs  contain  very  little  argentiferoi»  galena; 
but  (here  are  very  few  mines  in  which  lead 
ope  is  a  particular  object  of  their  operations. 
Among  the  latter,  we  can  only  include  liie 
mimr  0f  the  districts  of  Zimapan,  Parval,  and 
San  Nicholas  da  Croix.  I  observed  that  at 
Gusnaxoato,  as  well  as  several  other  mines  ift 
Mexico*,  and  everywhere  in  Saxony,  the  galenas 
contain  the  more  silver^  the  smo/ller  therv  are' 

*  We  nqr  addoee  m  calmas  emrenxty  néh  ia  silvsr 
in  retj  Basil  gnias»  ûuob  of  the  new  mine  of  TalpOD, 
in  the  Cerro  de  las  Vegas,  bek>nging  to  the  cUstriet  of 
Hostotipaquillo.  Hus  galena,  which  sometimes  passes  into 
a  cofhpm  and  ùh^oniai  sut/urHted  lead  fUeUchtoeif)  îi 
accompanied  with  mnch  coppery  pyrites»  and  carbonated 
lime. 
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A  very  coosèdeirable  qaantky  of  silver  is 
produced  from  the  smelting  of  the  martifd  py 
rites  (jgemeine  schwefelkiese)  of  which  New 
Spain  sometimes  exhibits  varieties  richer  tiban 
the  fflaserz  itself.  It  has  beea  fomid  m  the 
Real  del  Monte>  on  the  vein  of  Biseaina^ 
nfear  the  pit  of  San  Pe<koy  the  qaintal  of 
which  contained  even  so  much  as  lihree 
marcs  of  silver.  At  Sombrerete,  the  great 
abundance  of  pyrites  disseminated  in  the  mine 
of  red  silver,  is  a  great  obstacle  to  the  pro- 
cess of  amalgamation. 

We  have  described  the  minerals  which  pro- 
duce the  Mexican  silver,  and  it  remains  for  us  to 
examine  into  the  mean  riches  of  these  minerals^ 
considering  them  as  all  mixed  together.  It 
is  a  very  common  prejudice  in  Europe,  that 
great  niasses  of  native  silver  are  extremely 
common  in  Mexico  and  Peru,  and  that  in 
general,  the  mines  of  mineralised  silver,  des- 
tined to  amalgamation,  or  smelting,  (Contain 
mwe  ounces,  or  more  maures  of  silver,  to 
the  quiiital,  than  the  mew^re  minerals  of  Sax- 
ony and  Hungary.  Full  of  this  prejudice,  I 
was  doubly  surprised  on  my  arrival  in  tiie 
Cordilleras  to  find  that  the  number  of  pbar 
mines  greatly  surpasses  those  of  the  mines  to 
which  in  Europe  we  give  the  name  of  rick. 
An  European  traveller  who  visits  the  famous 
mine  of  YaksoiaiiaLa  hi  Meitico  after  examining 


Digitized  by  VjOOQ iC 


160       POLITICAL  ESSAY  ON  THE         [book  it. 

themetaUi/eraue  veins  of  Claostha!,  Freiberg, 
and  Schemnitz»  can  scarcely  conceive  how  a 
vein  which,  for  a  great  part  of  its  extent 
contains  sulfuretted  silver,  disseminated  in  the 
guTigue  in  almost  imperceptible  particles,  can 
reg^arly  supply  thirty  thousand  marcs,  per 
month,  a  quantity  of  silver  equal  to  the  half 
of  what  is  annually  furnished  by  all  the 
mines  of  Baxony.  It  is  no  doubt  true  that 
hhcks  of  iwtive  silver  (papas  de  plata)  of  an 
enormous  weight,  have  been  extracted  from 
the  mines  of  Batopilas  in  Mexico  and  Guan- 
tahajo  in  Peru;  but  when  we  study  atten- 
tively the  history  of  the  principal  mines  of 
Europe,  we  find  that  the  veins  of  Kongsberg 
in  Norway,  Schneeberg  in  Saxony,  and  the 
famous  mass  of  minerals  of  Schlangenberg  in 
Siberia,  have  produced  much  more  conside- 
rable quantities.  We  are  not  in  general  to 
judge  from  the  size  of  the  blocks,  of  the  wealth 
of  thé  mines  of  different  countries.  France 
does  not  altogether  produce  more  than  8000 
marcs  of  silver  annually;  and  yet  there  are 
veins  in  that  country  (those  of  Sainte  Marie  aux 
Mines)  from  which  unshapen  masses  of  native 
silver  have  been  extracted,  of  the  weight  of  30 
kilogrammes*. 

It  appears  that  at  the  formation  of  veins 


»•  avoird.    Tram. 
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in  every  climate,  the  Ôistributîon  of  sWrer 
has  been  veirjr  unequal;  sometimes  concen- 
trated in  one  point,  and  at  other  times  dis- 
seminated ih  the  ffimguey  and  allied  with 
other  metals.  Sometimes  in  the  midst  of  th# 
poorest  minerals  we  find  very  considerable 
masses  of  native  silver;  a  phenomenon  which 
appears  to  depend  oh  a  particular  operation  of 
chemical  affinities,  with  the  mode  of  action, 
and  laws  of  which  we  arc  completely  ignorant. 
The  silver  in  place  of  being  concealed  in  ga- 
lense,  or  in  pyrites  m  a  small  degree  argen- 
tiferous, or  of  being  distributed  throughout  all 
the  mass  of  the  vein  over  a  great  extent,  b 
collected  into  a  single  mass.  In  that  case 
the  riches  of  a  point  may  be  considered 
ad  the  principal  cause  of  the  poverty  of  the 
neighbouring  minerals;  and  hence  we  may 
conceive  why  the  richest  parts  of  a  vein  are 
fomid  separated  from  one  another  by  portions 
of  ffimgue  almost  altogether  destitute  of  mè- 
trfs.  In  Mexico,  as  weH  as  in  Hungary,  large 
masses  of  native  siKer  and  glaserZy  appear  onfrf 
in  a  reniform  shape  {pctt  rùgitons  ;)  the  com* 
posed  rocké  exhibit  the  same  phenomena  as 
the  moÉfies  of  veins.  When  we  examine  witS 
care  «he  sfruotm-e  of  gra:nites,  syenites,  antf 
potjAyries,  we  *scover  (hé  effects  of  a  par*' 
ticular  ifttractioii^  in  the  clhi^y^^als  of  Mica, 
anttphibole  ané  fefiâpàr,  of  which  a  f^t  nxm*^ 

VOI-  HI.  '  M 
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ber  are  accamulated  in  one  point,  while 
the  neighbouring  parts  are  almost  entirely 
destitute. 

Although  the  New  Continent,  however,  has 
not  hitherto  exhibited  native  silver  in  such 
consid^erable  blocks  as  the  Old,  this  metal  is 
found  more  abundantly  in  a  state  of  perfect 
purity  in  Peru  and  Mexico,  than  in  any  other 
quarter  of  the  globe.  In  laying  down  this 
opinion,  I  am  not  considering  the  native  âlver 
which  appears  in  the  form  of  lamellae,  branches, 
or  cylindrical  filaments  in  the  mines  of  Guan- 
tahajo,  Potosi,  and  Gualgayoc,  or  in  Bato- 
pilas,  Zacatecas,  and  Ramos.  I  found  my 
opinion  rather  on  the  enormous  abundance  of 
minerals  called  pacos  and  coloradoSf  in  which 
silver  is  not  mineralized,  but  disseminated  in 
such  small  particles,  that  they  can  only  be 
perceived    by  means  of  a  microscope. 

The  result  of  the  investigations  made  by 
Don  Fausto  d'Elhuyar,  the  director  general 
of  the  mines  of  Mexico,  and  by  several 
members  of  the  superior  .  council  of  mines, 
is^  that  in  uniting  together  all  the  silver 
minerals  annually  extracted,  it  would  be  found 
fipm  the  mixture,  that  their  mean  riches  is 
from  0.0018  to  0.0025  of  silver,  that  is  to  say 
io  the  common  language  of  miners»  that 
a  quintal  of  ore  (of  one  hundred  pounds^  or 
1(3,000  ounces)    contains  from   three  to  four 
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ounces  of  silver.  This  important  result  is 
coRfirmed  by  the  testimony  of  an  inhabitant 
•of  Zacatecas,  who  had  the  direction  of  con- 
siderable metallic  operations,  in  several  dis- 
tricts of  mines  of  New  Spain,  and  who  has 
lately  published  a  very  interesting  work,  on 
the  American  amalgamation.  M.  Gurces^, 
whom  we  have  already  had  occasion  to  quote, 
expressly  says,  "  that  the  great-  mass  of 
**  Mexican  minerals  is  so  poor,  that  the  three 
**  millions  of  marcs  of  silver  annually  produced 
**  by  the  kingdom  in  good  years,  are  extracted 
^  from  ten  millions  of  quintals  of  mineral, 
**  partly  smelted,  and  partly  amalgamated.'* 
According  to  these  numbers,  the  mean  riches 
would  only  amount  to  2t  ounces  per  quintal, 
a  result  which  diflfers  very  much  from  the 
assertion  of  a  traveller,  very  estimable  in 
other  respectsf,  who  relates  that  the  veins 
of  New  Spain  are  of  such  extraordinary  wealth, 
that  the  natives  never  think  of  working  them 
when  the  minerals  contain  less  than  a  third 
of  their  weight  in  silver,  or  seventy  marcs 
per  quintal.       As   the    most    erroneous    ideas 

*  Nueoa  Tkeorica  dd  àeneficio  de  loi  metaks,  por  Don 
Jo$epk  Garcet  y  Eguia^  PerUo  Jkadimivoo  de  mma»  y 
frimario  de  bénéficiai  de  laminena  de  ZacaUcas^  (Mexico, 
1802,)  p.  121  &  125. 

t  The  Jeiuît  Och  (Mwns  NackrkhUn  vom  Spanùchen 
America^  %,  i.  p.  2S6.) 
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haire  been  spread  through  Europe  respectmg 
the  contents  of  the  minerals  of  America»  I 
shall  proceed  to  give  a  more  minute  descrip» 
tion  of  the  districts  of  mines  of  Guanaxuato, 
Tasco»  and  Pachuca,  which  I  had  occasi<m 
to  y'mt. 

At  GkianaxuatOy  the  mine  of  the  count  de 
la  Valenciana  produced  between  th^  1st  Ja-» 
nuary,  1787,  and  the  11th  June,  1791,  the 
lavai  of  1,737,052  marcs  of  silver,  which  were 
extracted  from  84,306  morUones  of  minerals. 
In  the  table"*^  containing  the  general  state  of 
the  mine,  a  montan  is  estimated  at  32  quin- 
tals, or  at  9râv  cargm  ;  from  whence  it  follows 
that  the  mean  riches  of  the  minerals,  was, 
twenty  years  ago  ÔTt»  ounces  of  silver  per 
qtiintal.    Applying  the  same  cakulatioa  to  the 

*  Estado  de  la  mina  Valenciana^  remilido  por  mono  dd 
Excellentiss.  Senor  virey  de  Nueva  Espana  al  Secreiario 
de  Eitado  Dan  Antonio  Valdes,  (Manuscript)  I  hare 
-ibUowed  the  numbers  contained  in  the  table  àrawn  op 
by  Don  Joseph  Quixano,  the  administrator  of  Valeqciana* 
A  montan  (a  heap  ot  minerals  reduced  to  powder)  is 
reckoned  at  35  quintals  at  Guanaxuato;  at  thirty  at 
the  Real  del  Monte,  Pachuca,  Zultepeque,  and  Tasco; 
at  Zacatecas  and  Sombrerete,  at  20;  at  Fresnillo  at  IS; 
and  at  15  quintals  at  Bolaoos.  The  carga  is  generally 
estônated  at  Guaaaxuaioai  14  arroiëti  so  diet  10  caigas 
amouai  there  to  a,monian  (Oarcesp  p.  9S.)  Asthewealth 
of  the  ore  k  determined  from  the  contenii  -tfiha  monten^ 
the  exact  knowledge  of  4ihe  measore  is  of  gvei^iaiport* 
ance  in  metallurgical  calculations.  *   . 
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produce  of  the  single  year  1791,  we  shall 
find  9/9  ounces  per  quintal.  At  this  period» 
when  the  mine  was  in  the  most  flourishinf 
condition,  in  the  'total  mass  of  minerals  then 
were: 

Mat.  Oft. 
T^^  of  rich   minerak    {pohUloi    and  Xahones^) 

containing  per  quintal •    •    2i    S 

ri|«  o(  rich  minerals  (apohiUado)  ....  93 
1^9  of  rich  minerals  (hkmco  bueno)  -  •  •  -  SI 
slii    ci    poor  minerals  (granza^^  tierroê  ordhd^ 

rias,  êfc:) • 

The  quantity  of  rich'  minerals,  was  con- 
sequently to  that  of  the  poor  mineral  neaorly  in 
the  proportion  of  3  to  14»  The  minerab  wldch 
only  contained  3  ounces  per  qmntel,  supplied 
in  1791  (we  are  idways  speaking  of  thé 
mine  of  Talenciana  alone)  more  tiian  20,0000' 
marcs  of  silver,  while  there  was  a  sufficient 
quantity  of  rich  minerals,  to  yield  a  produce 
of  more  than  400,000  marcs.  At  présent,  tibe 
mean  wealth  of  the  whole  vein  of  €hiaiNcraato 
may  be  estimated  at  4  ounces  of  utilver,  per 
quintal  of  minerals.  l!^he  South  West  part 
of  the  vein,  which  intersects  the  mine  of 
Ri^fas^  yidds,  however  mhierak,  of  which  the 
cMtenis  geiierslly  Maoïmt  im  more  than  8 
marcs. 

In  the  district  of  the  mmes  of  Paehuca; 
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they  divide  ,  the  produce  of  the  seam  of 
Biscaina^  into  three  classes,  of  which  the  riches 
varied  in  1803,  fiom  4  to  20  marcs  per 
monUm  of  30  quintals.  The  minerals  of  the  first 
class  which  are  the  richest,  contain  from  1 8  to  20; 
and  those  of  the  second  class  from  seven  to  ten 
marcs.  The  poorest  mine;^,  which  form  the  third 
class  are  only  computed  at!  four  marcs  of  silver  per 
monton.  The  result  is  that  the  good  contains  from 
^h  ^  ^i  ^^^  middlinff,  from  lA  to  2Ai 
and  the  worst  about  IîV  ounces  of  silver  per 
quintal. 

In  the  district  of  mines  of  Tasco,  the  mi- 
nerals of  Tehuilotepec  contain  in  a  tarea  of 
four  montones  or  100  quintals,  2ô  marcs  of 
silver;  those  of  Guautla  yiel4  ^i  their  mean 
wealth  }9  consequently  from  2  to  3t9  ounces 
of  silver  per  quintal  of  minerals. 

It  is  not  then,  as  has  been  too  long  be- 
lieved, from  the  intrinsic  wealth  of  the  mine- 
rals, but  rather  frpm  the  great  abundance  in 
which  they  ar(e  to  be  found  in  the  bowels  of 
the  earth,  and  the  facility  with  which  they 
can  be  wrought,  that  the  mines  of  America 
are  to  be  distinguished  from  those  of  Europe*, 

*  The  silver  ore  of  Peru  does  not  in  general  appear 
%o  be  richer  than  liiat  of  Mexico  :  The  contents  is  ead- 
mate4  not  by  the  mcm^oit,  but-  by  the  caxon  (chest) 
which  contains  24?  cargas,  reckoning  each  carga  at  ten 
arrobas  or  ^  quintals.  At  Potosi,  the  mean  medUh  o^ 
the  minerals  is  ,Vv;  in  the  mines  of  Pasco,  l^^^  ounces 
per  quintal. 
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The  three  districts  of  mines  which  we  have 
jnst  alluded  to,  ftimish  alone,  more  than  a 
million  of  marcs  of  silver,  and  from  Ûie  whole 
of  these  data  we  cannot  entertain  a  doubt  that 
the  mean  contents  of  the  Mexican  minerals^ 
do  not  amount,  as  we  have  already  stated,  to 
more  than  from  three  to  four  ounces  of  silver, 
per  quintal.  Hence  these  minerals,  though 
wmewhat  richer  than  those  of  Freiberg,  con- 
tain much  less  silver  than  the  minerals  of  An- 
naberg,  Johann-Georgenstadt,  Marienberg,  and 
other  districts  of  the  Ohergehirge  in  Saxony. 
From  1780  to  1799,  there  have  been  extracted 
communihus  annis  from  the  seams  of  the  dis- 
trict of  Freiberg,  166,752  quintals,  which  have 
yielded  48,952  marcs  of  silver;  so  that  the 
mean  contents  were  2ii  ounces  per  quintal  of 
minerals.  But  in  the  mines  of  the  Ohergehirge 
the  mean  riches,  have  amounted  to  ten,  and 
at'  very  fortunate  periods  even  to  fifteen  ounces 
per  quintal. 

We  have  taken  a  general  view  of  the 
rocks  in  which  the  principal  mines  of  New 
^ain  are  to  be  found;  we  have  examined 
on  what  points,  in  what  latitudes,  and  at 
what  elevations  above  the  level  of  the  sea, 
nature  has  collected  die  greatest  quantity  of 
metallick  wealth;  and  we  have  indicated  the 
minerals  which  frirnish  the  inmiense  quantity 
of   silver  which  annually  flows  îtom  the  one 
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continent  to  the  other.      It  remains  for  us  to 
siTord  some  details  relative  to  the  nnost  eon- 
siderablç  mining  operations*     We  shall  eon- 
fine    ourselves   to,  three    of  those  granfms   4jf 
mines  which  t^e  have  already  described,    to 
the   central  gro^  |^e,  and  those   of   Tasco  and 
Biscaina.      Iho'^    who    know    the  state    of 
«ûning  in    F'lrope    will   he   struck    with  the 
contrast  between  the  great  mines  of  Mexico, 
for    example,    those    of    Yalenciana,    Rayafi, 
and  Tereros,  and  the  miaes  which  ar^  con^ 
s>dered   as  very  rich    in    Saxony,  the  Hans, 
ai;id  Hungary.    Could  the  latter  be  transported 
to  the  midst  of  the  great  wwks  of  Gnanax- 
vaJtet,  Catorce»  or  the  Real  del  Monte,  theii^ 
wealth»  and  the    quantity  of  their    produce, 
woutld  appear  as  insignificant  to  the  inhahit- 
«^  of  America»  as  the    height  of   the   Py* 
h^i»eçs  compared  with  the  Cordilleras» 

The  Çéntrol  gfwp  oS  the  umBB  of  New 
Spain,  a  portion  of  ground  abounding  wore  in 
silver  than  any  other  known  on  the  globe,  is 
ôtaate4  in  the  same  parcel  with  Bengal» 
uijujber  a  latitude  where  the  equinoctial  is  coi^ 
fpund/ed  with  the  temperate  zone.  This  grovq^ 
çoijppreheads  the  three  districto  of  thf»  mines 
of  Qnaaajxuato,  Catorce»  and  Zacateeas»  the 
first  of  which  possesses  an  es^tent  of  S^>  th« 
second  of  7âO,  and  tiie  thnrd  of  730  sqmare 
leagues»  c^çulaiing  Uie  sm^ces  from  tli^p»^ 
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sitioD  of  the  iiuoilated  mines  (rêalUo$)  at  the 
greatest  distance  from  the  chief  place  of  the 
district. 

The  district  of  ChianaxucttOf  the  most 
southern  of  this  group,  is  as  remarkable  for 
its  tmtaral  wealth  as  for  the  gigantic  labours 
of  msm  in  the  bowels  of  the  mountains.  To 
£arin  a  more  exact  idea  of  the  position  of 
these  mines,  we  invite  the  reader  to  call  to 
mind  what  we  have  already  stated  ^  in  the 
particular  description  of  the  provinces,  and 
to  east  his  eyes  over  the  physical  section  of 
^e  e^ntral  table  land,  in  the  atlas  to  this 
woack. 

In  the  centre  of  the  inteudamcy  of  Guanaxuato 
on  the  ridge  of  the  cordiUera  of  Aoahuaci, 
rises  a  group  of  porphyritic  summits  known 
by  the  name  of  the  Sierra  de  Santa  Rosa. 
This  group  of  mountains  partly  arid,  and  partly 
covered  with  strawberry-trees,  and  evergreen 
oaks,  is  surrounded  with  fertile  and  well  culti-^ 
vated  fields.  To  the  north  of  the  Sierra^  thfi 
JUcma$  of  San  Felipe,  extend  as  far  as  die  eye 


*  Vol.  iL  p.  20é.  I  ba»e  drawn  up  a  gMgrapUcal  na^ 
of  the  envit^ni  of  the  town  of  GuanaxMato,  whkh  will 
appear  in  the  historical  account  of  my  travels  in  the 
Equinoctial  Regions  of  Ameaicn»  This  BM^y  is  paltly  taken 
from  the  perpeadicuiar  bases  measured,  bamoMtrâaliy  See 
Vol.  i.  Introduction,  p.  3w.  and  hqf  B^cmU  d^Obser^^ 
lions  Astronomigues,  Vol.  i.  p.  372. 
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can  reach;  and  to  the  South,  the  plains  of 
Irapuato  and  Salamanca,  exhibit  the  delightfnl 
spectacle  of  a  rich  and  populous  country.  The 
Cierro  de  hs  Llanitosj  and  the  Puerto  de  Santa 
Rosa,  are  the  most  elevated  summits  of  this 
^oup  of  mountains.  Their  absolute  height  is 
from  2,800  to  2,900  metres  *,  but  as  the  neigh- 
bouring plains  \¥hich  are  part  of  the  great 
central  table  land  of  Mexico,  are  more  tiian 
1800  metres  f  above  the  level  of  the  sea, 
these  porphyritic  summits  appear  but  as  in- 
considerable hills  to  the  eyes  of  a  traveller 
accustomed  to  the  striking  appearance  of  die 
Cordilleras.  The  famous  vein  of  Guanaxuato, 
which  has  alone,  since  the  end  of  the  sixteenth 
century,  produced  a  mass  of  silver  equal  to 
fourteen  hundred  millions  of  francs  J,  crosses 
the  southern  slope  of  the  Sierra  de  Santa  Rosa. 
In  going  from  Salamanca  to  Surras  and 
Temascntio,  we  perceive  a  chain  of  mountains, 
bounding  the  plains  which  stretch  from  the 
South-east  to  the  North-west.  The  crest  of 
the  vein  follows  this  direction.  At  the  foot 
of  the  Sierra,  after  passing  the  farm  of 
Xalapita,  we  discover  a  narrow  ravin  dan- 
gerous   to  pass,   at  the  period    of  the  great 

«From 8985  to  9S1S  feet.  Trans. 

t  59(Mfeet:  Trans. 

t  iC57,7£4,620  Sterl.  Trans. 
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swells  called  the  Canada  de  Marfil,  which 
leads  to  the  town  of  Guanajuato.  The  popu- 
lation of  that  town,  as  we  have  already  ob- 
served, is  more  than  70,000  souls.  One  is 
astonished  to  see  in  this  wild  spot,  large  and 
beautiful  edifices  in  the  midst  of  miserable 
Indian  huts.  The  house  of  Colonel  Don 
Diego  Rul,  who  is  one  of  the  proprietors  of 
the  mine  of  Yaleneiana,  would  be  an  ornament 
to  the  finest  streets  of  Paris  and  Naples.  It 
is  fronted  with  columns  of  the  Ionic  order, 
and  the  architecture  is  simple  and  remarkable 
for  great  purity  of  style.  The  erection  of 
this  edifice,  which  is  almost  uninhabited,  cost 
more  than  800,000  francs  ^,  a  considerable  sum 
in  a  country  where  the  price  of  labour  and 
materials  are  very    moderate. 

The  name  of  Gruanaxuato  is  scarcely  known  in 
Europe  ;  and  yet  the  riches  of  the  mines  of  this 
district  is  much  superior  to  that  of  the  metallife" 
TOUS  dq)o$itory  of  Potosi.  The  latter  was  dis- 
covered in  1545  by  Diego  Hualca  an  Indian, 
and  has  produced  according  to  information  ^ 

♦  1^33,000,  Sterl-  Trans. 
f  Extractjrom  a  book  of  accounts  of  the  Royal  Treasury 
ofPotodf  made  on  the  spot^  hy  Mr.  Frederic  Mythes  fRazon 
de  los  reales  derechos  que  se  han  cobrado  en  las  caxas  reales^ 
de  laplata  que  ha  produddo  el  Cerro  de  Potosi).  This  ma^ 
nuscript  memoir  in  my  possession  gives  the  produce  of 
Potosi  every  year  from  1558  to  1789.  The  treasury  books 
contain  no  information  relative  to  the  years  anterior  to 
1556,  although  two  mbers  of  Porco,  Juan  de  Villaroel  and 
Diego  Centeno,  began  to  work  this  vein  in  the  year  1546. 
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never  yet  made  public,  in  the,  space  of  two 
hundred  and  thirty-three  years,  788,268,512 
double  piasti'es,  which^  reckoning  eight  piastres 
and  a  half  to  the  marc,  gives  the  sum  of 
92,736,204  marcs  of  silver*,  viz. 

Pitiilfefl.  Marcs  of  si  Ver. 

From  1556  tx)  1578—  4.9,011,285  or  5,766,083 
1570to  1736—611,899,451  —71,929,34.7 
1737  to  1789—127,847,776  —  15,040,914 


788,259,512        92,736,294 

Dwing  these  three  periods  then  there  has 
been  extracted  from  the  Cerro  de  Potosi  an- 
nually at  an  avf  rage 

Marcs  ofsilrer.  Piastre*. 

Fran  1556 to  1^8  —  282,092t  or2,227,782 
1579  to  1736  —458,1481  —  3,994,258 
1737  to  1789  —289,248  J—  2,458,606 

The  produce  of  die  veki  of  Ouanaxuato»  '  how- 
eretf  is  almost  the  double  of  that  of  the  Cerro 
de  Poto^.  There  is  actually  drawn  from 
this  vein,  for  it  alone  iumishes  all  the  silver  of 
the  mines  of  the  district  of  Guanaxuato,  in 
average  years  from  jfive  to  six  hmdred  thausmnd 
rharcs  of  stiver ,  and  from  fifteen  to  sixteen 
hundred  marcs  of  gold. 

♦  60,864,359  lb.  Troy.  Trans. 
t  172,0151b.  Troy.  Tram. 
i  300,524  lb.  Troy.  Trans. 
i  189,837  Ib«  Troj.  Transe 
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Gold  Produce  of  the  District  of  Mines  of  Gu». 
naxnato. 


Gold  extracted  by  Amalga. 

1 

Periods. 

matMNi. 

Gold  extracted  bv  Smelting.  | 

CasUilUiioH. 

TomiDet« 

Uraiiwi. 

Ca»tt-llaDos. 

Tommes. 

Of  ânes. 

1766 

702 

S 

9 

35542 

4 

0 

1767 

552 

0 

0 

46325 

4 

10 

1768 

0 

0 

0 

40130 

0 

0 

1769 

0 

0 

0 

31543 

0 

o 

1770 

5361 

6 

8 

46945 

0 

0 

1771 

79^8 

3 

8 

47980 

0 

3 

1772 

7759 

2 

2 

50917 

3 

8 

1773 

5135 

4 

0 

35662 

0 

0 

1774 

1985 

5 

9 

30835 

5 

1 

1775 

6235 

4 

8 

50671 

7 

0 

1776 

225'^n 

4 

0 

81642 

4 

4 

1777 

21673 

6 

3 

74481 

3 

3. 

177S 

23034 

6 

•8 

50100 

6 

3     r 

1779 

31115 

2 

3 

50686 

3 

r 
5 

1780 

25044 

0 

0 

29123 

4 

•l 

1781 

307^0 

2 

6 

27781 

0 

1 

1782 

24645 

2 

10 

15975 

7 

8 

1783 

32887 

3 

4 

20830 

0 

7 

1784 

283;i2 

4 

10 

25194 

3 

1 

1785 

26823 

2 

4 
'5 

20012 

0 

5 
4 

1786 

25«17 

0 

12275 

5 

1787 

21820 

0 

2 

13124^ 

5 

4 

1788 

13160 

7 

4 

10374 

2 

9 

1789 

16431 

5 

4 

16927. 

0 

10 

1790 

21219 

2 

2 

13135 

4 

9 

1791 

25654 

6 

7 

-23407 

5 

0 

1792 

16855 

3 

1 

B434 

5 

0 

1795 

28257 

2 

10 

16360 

1 

4' 

1794 

23090 

1 

0 

7084 

2 

1 

1795 

31518 

1 

0 

24441 

.5 

7 

17^6 

43538 

5 

6 

10505 

7 

7' 

1797 

34454 

0 

0 

13962 

6 

6 

179a 

92074 

ê 

9 

34398 

7 

S 

179^ 

67332 

1 

31316 

6 

7' 

1800 

fl79l 

2 

24883 

6 

.    9 

1801 

49305 

0 

31579 

5 

1    61 

1802 

464<59 

0 

40401 

1 

•    3 

1803 

5977  2 

1 

nio« 

2 

'    8' 
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Silver.  Produce   of  the   District  of  Mines    of 
Guanaxuato. 


Periods. 

Silver  extracted  by 
Amaliraniation. 

SiWcr extracted  by  Smelting. 

Marcs. 

juQces. 

Marcs. 

Ounce» 

Tomiues. 

Graoos. 

1766 

207412 

5 

86407 

1 

0 

0 

1767 

185439 

2 

77847 

3 

0 

0 

1768 

194579 

4 

87906 

0 

1 

8 

1769 

194628 

2 

106444 

3 

3 

11 

1770 

233235 

6 

123782 

0 

6 

0 

1771 

299016 

1 

120845 

2 

5 

11 

1772 

287160 

7 

96412 

0 

7 

0 

1773 

267621 

7 

136799 

4 

4 

1 

1774 

243601 

4 

98957 

0 

3 

2 

1775 

277589 

7 

96727 

7 

5 

5 
1 

1776 

434175 

7 

164756 

1 

7 

1777 

452226 

4 

169991 

0 

1 

1 

1778 

431850 

5 

93152 

5 

•  0 

5 

1779 

-418215 

2 

113200 

5 

0 

9 

1780 

338470 

4 

133821 

1 

1 

2 

1781 

403772 

7 

162184 

0 

7 

0 

1782 

309734 

1 

148302 

4 

I 

2 

1783 

430957 

5 

113145 

3 

2 

1 

1784 

386861 

7 

100319 

3 

2 

0 

1785 

365508 

2 

100836 

5 

3 

1 
4 

1786 

316332 

5 

96300 

7 

6 

1787 

365038 

a 

103223 

3 

0 

S 

1788 

403894 

3 

93657 

1 

5 

7 

1789 

487321 

6 

1371^0 

2 

4 

7 

1790 

463807 

6 

13131S 

0 

4 

8 

1791 

623921 

5 

143685 

5 

7 

3 

1792 

541735 

6 

93711 

6 

4 

I 

1793 

440581 

4 

76035 

3 

1 

8  • 

1794 

443366 

3 

81206 

3 

3 

4  . 

1795 

462444 

5 

2 

104652 

6 

1 

0 

1796 

404639 

84486 

7 

6 

6 

1797 

59251« 

1 

114540 

2 

6 

10 

1798 

521888 

4 

104048 

5 

3 

3 

1799 

406286 

5 

93679 

4 

2 

5 

1800 

397119 

4 

109557 

0 

7 

2 

ISOl 

221590 

1 

118860 

1 

7 

0 

1602 

319119 

0 

177460 

1 

4 

0 

1803 

659992 

7 

84172 

4 

7 

0 

Digitized  by  VjOOQ IC 


CHAP.  XI,]  KINGDOM  OF  NEW  SPAIN-      175 

I  have  specified  in  these  tables  year  after 
year,  the  gold  and  silver  extracted  from  the 
mines  of  Guanaxuato  from  1766  to  1803;  and 
I  have  distinguished  the  metals  procured  from 
the  minei-als  by  means  of  amalgamation,  from 
those  obtained  by  smelting.  A  marc  of  gold 
contains  ÔO  castellanoSf  vt^hich  are  equal  to 
400  tomineSf  or  4800  granos.  The  result  of 
these  tables,  which  are  framed  from  official 
papers^,  is  that  the  district  of  mines  of  Guanax- 
uato has  produced  in  38  years  gold  and  silver  to 
the  value  of  165  millions  of  piastres  t  and 
that  from  1786  to  1803,  the  annual  average 
produce  has  been  656,000  marcs  of  silver  J 
equal  to  4,727,000  piastres.  All  the  veins  of 
Hungary  and  Transylvania  together,  only 
yield  85,000  marcs  of  silver  §. 

Taking  four  averages  of  years,  of  which 
three  are  of  five  and  one  of  eight  years,  we 
shall  have  the  following  results  : 

*Razon  de  las  CastdUmos  de  oro  de  ley  ^  quHaies^ 
y  nutrcos  de  plaia,  de  12  dineros  de  hs  bénéficias  de  azogue 
y  Juega,  tnani/èstadas  en  la  tresoreria  principal  de  Real  Ha- 
dendade  Guanaxuato,  desdê  l^  de  Enera  1766  hasia  SI  de 
Deàembre  180S.  (Manuseript.)  We  have  ccnnputed  the 
marc  of  sihrer  at  8|  piastres,  and  the  marc  of  g(Ad  at 
1S6  piastres  (the  piastre   being  equal  to  5  lirre»  5  sous.) 

t  12,720,061  lb.  Troy.  Trans. 

t  36%,911  lb.  Troy.  Trans. 

§  55,686  lb.  Troy.  Trans. 
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Value  of  the 

total  produce 

saver 

of  gold  and 
•liver  ex. 

for  an 

Value  of"  gold  and 

Periods.' 

average 

silverfbran  average 

tracted  from 

year. 

year. 

the  mines  of 

Guanaxuato. 

Piastres. 

Marcs. 

Piastres» 

1766_17f5 

30.320^3 

342,241 

3,032,050 

I776-.J785 

44,692,863 

528,121 

4,669,286 

17'86— 1795 

48,682,662 

560,936 

4,868,266 

1796—1803 

S9,306,117 

551,319 

4,913,265 

I 

What  is  the  nature  of  the  meialUferow  ck- 
positcty,  which  has  furûished  these  immeiise 
riches,  and  which  may  be  considered  as  the 
Potosi  of  the  northern  hemisphere  ?  What  is  the 
position  of  the  rock  which  crosses  the  veins  of 
Guanaxuato  ?  These  questionna  are  of  so  grmt 
importance  that  I  murt  here  give  a  geotogpcal 
view  of  so  remarkable  a  country. 

The  most  ancient  ix>ck  known  in  the  dis- 
trict df  GnanuaxuatOy  is  the  cla^  slate  (than 
schiefer)  which  reposes  on  the  granite  rocks 
of  Zacatecas  and  the  Penon  Blanco.*  It  is 
of  an  aA^grey  or  greyish-black  frequently 
intersected  f  by  an  infinity  of  small  quartz 
veittt,  which  Ive^iaently  pass  into  talk-state  {talk 
$dk%^)  WÊà  iikto  êùhist^m  Mùfite.  I  cotisidei^ 
tliis  dtty  sUxftta  a  ptittiitive  formation,  although- 


der    Êergmerki^ReferCp 


*  €cnnetckmi^*     Be^dreibtwg 
wm  Mexico,  p.  194   Sc292. 

f  In  the  quebrada  of  San  tioqulto,  wHich  communicivtes 
whh  the  Ravin  of  Acabuca. 
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the  beds  with  very  thin  folia  which   it    con- 
tains,  and  which  are  surcharged   with  carbon, 
appear  to    approximate    it   to   trarmtian  clay 
slate.     These  beds  (qja  de  Ubro)  are  for  the 
most  part  found  near  the  surface  ^  ;  but  somer 
times  they  aie  visible  f  at  considerable  depths. 
On    digging  the    great  pit    (tiro  general)    of 
Talendana,  they  discovered    bank$  of  syenite 
of  Hornblend slate  (Hamblend  schiefer)  and  true 
serpentine,  alteruating  with  one  another,  and 
forming  subordinate  beds,   in    the    clay  slate. 
This   extraordinary  phenomenon  of  a    syenite 
alternating  with  the  serpentine,  is  also  to  be 
seen  in  the    island  of  Cuba,  near  the  village 
of  Regla,    where  the  latter    rock   abounds  in 
schilkrspar  (schillerspath.)    The  same  clay  slate 
of  Guanaxuato  which  is  observed  at  the  bottom 
of  the  mine  of  Valenciana,  re-appeare  at  the 
sUrJace,  eight  hundred  metres|,   higher  up  on 
the  ridge  of  the   Sierra  de   Santa  Rosa,  bat 
I  doubt  whether    it   has  ever  been    found  at 
greater  elevations.     These  strata  are  very   re* 
g^larly   directed  h.    8    to    0  of    the  miner's 
ccmipass  §  ;  they   are  inclined  from  45  to  50 

*  In  the  mine  of  Valenciana. 

f  In  the  mines  of  Mellado,  Animas  and  Rayas, 

t  262é  feet.  Tram. 

$  Or  from  South  East  to  North^West.  I  have  been  stro^ 
ever  since  1791,  with  this  great  law  of  the  paralidism  of  the 
beds,  which  are  discovered  in  inmiense  extents  of  country,  aad 
whidi  may  be  regarded  as  one  of  the  most  curious  pheno- 

VOr.  HI,  K 
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degrees  to  the  soath  west.  This  is  the  di- 
rection of  the  greatest  part  of  the  very  old 
rocks  of  Mexico. 

Two  very  diffareot  formations  repose  on  the 
ck^  date  :  the  one  of  porphyry  at  considerable 
elevations  to  the  east  of  the  valley  of  Mar- 
fil,  s^id  to  the  north  west  of  Yalenciana;  and  the 
other,  of  old  freestone  in  the  ravins,  and  table 
lands  of  small  elevation^ 

Porphyry  forms  gigantic  stony  masses,  which 
appear  at  a  distance,  under  the  strangest  as- 
pect, frequently  like  ruins  of  walb  and  bastions. 
These  masees  are  perpendicular,  and  from  three 
to  four  hundred  metres*,   elevated  above  the 

mena  of  geology  ;  and  httve  neyer  ceased  in  my  writingf  from 
calling  the  attention  of  travellers  to  an  object,  with  regaid 
to  which  It  would  be  easy  to  collect  in  a  very  short 
time»  a  great  number  of  observations.  See  my  experiments 
on  the  irritation  of  the  muscular  and  nervous  fibre  (In 
German)  vol.  i.  p.  8;  ray  k^^  toM.  de  Fourcroy^  dated  6 
Pluviôse  an  6  ;  my  Tableau  Géologique  de  P,  Amérique  Meridi^ 
ohale  (Journal  de  Physique  1800;)  and  my  Géographie 
des  Plantes^  p.  117.  The  direction  of  high  chains  of 
mountains  appears  to  have  tfie  greatest  influence  on  the  di- 
rection  of  the  beds,  even  at  considerable  distaaoes  firom  the 
central  crest.  This  influence  is  manifest  in  the  P3rreae06, 
Mexico,  and  especially  in  the  Upper  Alps.  See  the  judi* 
cious  observations  which  JM.  Ebel,  a  learned  mineralogist 
has  published  on  this  subject  under  the  title  of, .  Om  the 
Construction  of*  the  Chain  of  the  Alps  (In  German)  vol.  i. 
pé  S20  ;  vol.  ii.  p.  901—215  &  p .  857. 
*  Fh)m  984  to  1S14  feet.  Trans. 
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8«rn>undiiif  jdains.  In  the  country  they  go 
by  the  ndme  of  huffa.  Enoriïioud  balls  wiih 
ooncentrical  beds,  fepose  on  insulated  rocks, 
These  porphyries  give  a  satage  character  to* 
the  environs  of  Gnanaxuato,  calculated  to  as- 
tonish the  European  traveller,  who  imagines 
that  nature  never  deposits  great  metallick  wealth 
but  in  mountains  with  round  tops,  and  in 
places  where  the  surface  has  a  gentle  and 
uniform  luidulation'.  This  porphyry  of  which 
the  Sierra  de  Santa  Rosa  is  chiefly  composed, 
is  generally  of  a  greenish  colour;  but  it  varies 
very  much  according  to  the  nature  of  '  its 
base;  and  the  chrystals  which  it  contains. 
The  oldest  beds  appear  to  be  those  of  which 
the  base  is  homstone*  {homstetn)  or  compact 
feUpùr.  The  most  recent  on  the  other 
hiuid,  contain  vitreous  felspar,  inchased 
in  a  mass,  which  sometimes  passes  into-  -the 
petromlex  jadien,  and  sometimes  into  thé 
pholo^ite    or    klingstein    of    Werner.        The 

^  Beings  a  scholar  of  Werner,  aiuï  of  the  sehool  c^ 
fteiberg^  I  mtty  where  mmie  in  my  irdf  ks  Hemsteih  a  miné- 
r«l  frhkh  hvw^  tmmàfiù»  iuto  quartz,  calofdimjr,  add 
Jmterslmn  Ipy^om^à^e).  The  hpmstHne  of  t^%  O^iMin 
mineralogists  are,  the  Quartz»a^he$,  grêssier  et  ^xykn^ps 
of  M.  Havy,  (he  nt^petres  of  Saussure,  and  the  ^Ifx 
09fn£s  ef  M.  Brognlart.  This  note  appeared  to  roe  indispen- 
sable, on  account  of  the  confused  synonomy  of  the  de- 
nominations  praiûtikXf  fiêrrê*de  ^^rtiêf  asd  fcche  de  eome. 

N  2 
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latter  bear  the  greatest  analogy  to  the  por- 
phyry slate  (parphyrschiefer)  x>f  the  mittelffe'^ 
hirge  of  Bohemia*  One  would  be  tempted 
to  reckon  them  among  the  rocks  of  trapp- 
fùrnuxtionj  if  these  same  beds  did  not  contain 
at  Yillalpandoy  the  richest  mines  of  gold.' 
All  the  porphyries  of  the  district  of  Guanax- 
oato  possess  this  in  common,  that  amphibole 
is  almost  as  rare  in  them  as  quartz  and 
mica.  The  direction  and  inclination  of  these 
beds,  are  the  same  as  those  of  the  clay 
slate. 

On  the  southern  slope  of  the  sierra,  and 
generally  at  smaller  elevations  than  that  at 
which  porphyry  is  found,  in  the  plains  of 
Barras,  and  Cuevas,  especially  between  Mar*^ 
fil,  .Guanaxuato,  and  Yalenciana,  the  cla^slate 
is  covered  with  free-^tone  of  very  old  forma* 
tion.  This  free-stone  (ur/ebconglomerat)  is  a 
brescia  with  clayey  cement,  mixed  with  ox- 
ide of  iron,  in  which  are  imbedded  anguhus 
fragments  ^f  quartz,  Lydian  stone,  syenite, 
forfkyry,  and  splintery  homstone.  Beds  con- 
taining from  six  to  eight  centimetres*  in 
thickness  alternate  sometimes  (near  Cuevas) 
with  other  beds,  in  which  grains  of  quartz 
arc  agglutinated  by  an  ochreous  cement 
At    other  times  (m  the  ravin  of  Marfil  «ad 

•  nmiStoSiachci.    Tram.. 
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in  the  road  of  Salg^o)  the  cement  becomes 
so  abundant  that  the  imbedded  fragments  en- 
tirely disappear,  and  banks  of  slate-clay  of  a 
yellowish  brown,  from  eight  to  nine  metres 
4n  thickness*  alternate  with  brescia,  having 
large  flints.  This  formation  of  old  free-stone 
is  the  same  with  that  which  appears  at  the 
snrfEice  in  the  plains  of  the  river  Amazon,  in 
South  America^  and  which,  in  Switzerland, 
rises  to  more  than  a  thousand  meti'csf  of 
absolute,  height,  in  the  Oltenhom  and  the 
Diablerets,  has  no  regularity  in  the  direction 
of  its  beds.  Their  inclination  is  generally 
opposite  to  that  of  the  strata  of  clay  slate. 
.  Near  Guanaxuato,  the  formation  of  freestone 
is  at  the  back  of  the  porphyry  of  the  buffa; 
but  near  Yillalpando,  the  porphyry  itself 
serves  for  base  to  the  antient  brescia,  which 
appears  at  the  surface  at  an  absolute  height 
of  2600  metresj. 

We  must  not  confound  the  brescia  which 
contains  imbedded  fragments  of  primitive  and 
transition  rock,  with  another  freestone,  which 
may  be  designated  by  the  name  of  felspar 
agglomeration^  and  which,  at  the  mountam  of 
la  Cruz  de  Serena,   is    superimposed   to   the^ 

*  From  96  to  29  feet.     Tran$. 
t  dSéSfeet.     Tram. 
X  8£29  feet.    Trans. 
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antient  brescia  {MffeU  6(mgih^erat)  diat  is  oon» 
seq^ently  of  a  mora  recent  formation.  Thvi 
agglomeration  (lozero)  from  \irliich  the  finest 
'  hewn  stone  is  manufactured,  is  composed  of  grains 
'  of  quartz^  small  fragments  of  sbtte^  and  felspar- 
chrystab,  partly  broken,  and  partly  remaining 
untoudied.  These  substances  are  connected 
togeth^  by  an  argilo-ferrug^inous  cement. 
Probably  the  destruction  of  porphyries  hag 
had  the  greatest  influence  on  the  formation 
of  this  felspar  freestone.  It  contrasts  with 
the  freestone  of  the  Old  Continent,  in  which 
some  chrystals  of  grenats  and  amphibole  have 
heen  found,  but  neter  as  far  as  I  know,  fel* 
spar  in  any  abundance.  The  most  experienced 
mineralogist,  after  examining  the  position  of 
tke  lozero  of  Guanaxuato,  would  be  tempted 
ttf  take  it  at  first  view,  for  a  pcwrphyry  with 
clayey  bas^,  or  for  a  porphyritie  brescm 
(trumfner-porphyr).  Near  YiUalpando^  aboift 
thirty  vety  thin  banks  of  slate  clajf  (sehk/er 
ikon)  ci  a  blackish  brown  colour,  attemates 
with  the  felspar  offglomeratiim. 

These  formations  of  old  freestone  of  Guai» 
itaxuato^  serve  as  badeii  to  other  secondary 
beds,  which  in  their  positiof^f  that  is  to  say  in 
the  order  of  their  superposition,  exhibit  the 
greatest  analogy  wiûk  the  Secondary  rocks  of 
central  Europe.  Id  tibe  plains  of  Temascatio 
(at  lo  de  Sierra)   thèiTé   i»   a  compact  lime- 
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stone  (dichter  kalkstein)  frequently  foil  of 
vesicular  cavities^  which  are  coated  with  cal- 
ciaréous  spoi^,  and  mineral  of  mangune8e>  either 
earthy  or  radiated.  This  calcareous  stone^ 
-which  from  its  even  and  almost  conchoidal 
fracture,  resembles  the  formation  of  jura,  is 
Goyered  in  some  points  with  hanks  of  fibrou» 
gypsum  mixed  with  hardened   clay. 

We  have  thus  enumerated  the  various  rocks 
which  repose  on  the  clay  slate  of  Guanax- 
uatOy  and  which  are  on  the  one  han4  se^ 
eondary  formations  of  freestone,  limestone, 
and  gypsum,  and  on  the  other  forma^ns  of 
porphyry^  syenite,  serpentine  and  amphibolic 
slate;  The  ravin  of  Marfil,  which  leads 
Arom  the  plains  Qf  Burras.  to  the  town  of 
Omanaxuato,  separates  as  it  were  the  por^ 
pïiyritic  region  from  that  in  which  sy$mie 
and  greenstone  predominate.  To  the  east  of 
the  ravin,  very  steep  poiphyry  mountaiui 
exhibit  the  most  whimsical  forms  fromthemamier 
ift  windi  they  are  torn  asunder;  and  to  t^e  west* 
ward  we  discern  a  district  of  which  the  gently 
tmdukted  siu^Me  is  covered  with  l^isaltic  cones. 

¥Vmei  the  itohie  of  Esperanza,  satoated  to 
the  north  west  of  Guanaxuato,  to  the.  village 
of  Comangillas,  cdehvatedfor  its  hat.:i|HÔiigs, 
I3ie. cfoy  ^kOe  dniang  an  extent  <yf  morethAtk 
twenty  square  leagues  serves  fbr  ft  base^to 
beds  of  syenite  which  alternate  with  tranriHon 
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greenstone*  Thede  beds  are  in  general  fr<Hii 
four  .  to  five  decimetres^  in  thickness  ;  and 
they  are  inclined  by  groups,  sometimes  to 
the  north  east,  sometimes  to  the  west,  and 
always  at  angles  of  from  50  to  60  degrees. 
In  tmvelling  from  Valenciana  to  Ovexeras, 
we  see  several  thousands  of  these  banks  of 
greenstone^  alternating  with  a  sy^te,  in  which 
quartz  is  sometimes  in  greater  abundance 
than  felspar  and  amphibole.  We  find  veins 
of  greenstone .  in  this  syenite,  and  crevices 
filled  with  syenite  in  the  beds  oi  greenstone. 
This  identity  of  the  vmss  of  the  veins  with 
the  superimposed  rocks,  is  a  curious  fact  which 
seems  to  favour  the  theory  of  the  origin  of 
veins,  laid  down  by  Mr.  Wemerf.  Near  Chichi* 
mequiUo,  a  columnar  porphyry  seems  to.  re« 
pose  on  syenite.  It  is  covered  with  basalt 
and  basaltic  brescia,  firom  which  the  qpring^  of 
whfch  the  temperature  is  OO""  3:|:  of  the  cen-  * 
trigmde  thermometer,  have  their  source. 

It  remains  for  me  to  give  an  account  td 
tvio  pastialforwuUionsyilàck  occupy  only  a  very 
imall  extent  :  a  compact  UmesUme  (el  aUicke) 
ci  a  blackish    grey,    belonging    perhaps,  to 

•  From  15  to  19  inched.     Trank. 

f .  Ntuê  Theme  von  der  Entetehung  dsr  Gëf^,  1791»  p.  60* 

t  aOid**  of  Fahreabeit.    Tr<mi* 
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traneitian  rocks* f  and  a  calcareous  breisicia 
{frijoBiloy  The  latter,  ^hich  1  saw  in  the 
mine  of  Animas,  at  a  depth  of  more  than 
160  meti'esff  is  composed  of  round  fragments  of 
compact  limestone,  connected  together  by  a 
calcareous  cement.  The  day  slate  of  Yalen- 
ciana  serves  for  base  to  these  two  partial 
formations,  one  of  which  appears  to  owe  its 
origin  to  the  destruction  of  the  other* 

Such  is  according  to  the  observations  made 
by  me  on  the  spot,  the  geological  constitution  of 
the  country  at  Guanaxuato.  The  vein  {veta 
madre)  traverses  both  clay  slate  and  porphyry. 
In  both  of  these  rocks,  very  considerable  wealth 
has  been  found.  Its  mean  direction  is  h.  8( 
of  the  miner's  compass|;  and  is  nearly  the  same 
with  that  of  the  veta  grande  of  Zacatecas,  and 
of  the  veins  of  Tasco  and  Moran,  which  are 
all  western  veins  {spathgiinge).  The  inclination 
of  the  vein  of  Guanaxuato,  is  45,  or  48  degrees 
to  the  south  west.  We  have  already  stated, 
that  it  has  been  wrought  for  a  length  of  more 
than  12,000  metres;  and  yet  the  enormous  masa 
of  rilver  which  it  has  supfdied  for  the  last 
hundred  years,  sufficient  of  itself  to  produce  a 

*  Between  the  rarins  of  Sechd  and  Acahuca,  the  banks  of 
the  eaUchef  have  the  same  direction,  and  the  same  inclina* 
tion  as  the  strata  ci£  clay  ektU. 

t  49Sfeet.     Tram. 

%  OrN.62^.W. 
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cHange  in  the  price  of  commodities  in  Emope^ 
has  been  extracted  from  liiat  part  of  Ae  vein 
'  alone  contained  between  the  pits  of  Espel'anza 
and  Santa  Anita,  an  extent  of  less  than  2600 
metres*.  In  this  part  we  find  the  mines  of  Va- 
lenciana,  Tepeyac,  Cata,  San  Lorenzo,  Animas, 
Mellado,  Franstros,  Rayas,  and  Santa  Anita, 
i^hich  at  different  periods  have  been  very  highly 
celebrated.  . 

The  veta  madre  of  Gnanaxnato,  bears  a^good 
deal  of  resemblance  to  the  celebrated  vein  of 
SpUal  of  Schemnitz,  in  Hnngary.  The  Enro* 
pean  miners  who  have  had  occasion  to  examine 
both  these  dSgooMfone»  of  minerals,  have  been 
in  doubt  whether  to  consider  them  as  true  veins, 
or  as  meUdKferous  beck  (erzlager).  If  we  exa^ 
ttmie  only  the  wifa  madre  of  Guanaxuato,  where 
the  roof  and  the  nxiU  in  the  mines  of  Valenciana 
or  Rayas,  are  of  clay  slate,  we  might  be  tempted 
to  acquiesce  in  the  latter  opinion;  for  far  from 
ctatinff  or  crossing  the  strata  of  the  rock  (querffe' 
stein)  fûat  veta  has  exactly  the  same  direction 
and  the  same  inclination  as  its  strata;  but  can 
a  iMteSiferùUs  bed  which  has  been  formed  at 
0ie  same  period,  as  the  whole  mass  of  the  moun- 
tain in  which  it  is  to  be  found,  pass  from  a 
«uperior  to  an  inferior  rock,  from  porphyry  to 
day  slate?    If  the  veta  modère  wa3  really  9^hedf 

♦  8529feet.     Tram. 
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we  should  not  find  angular  fragments,  of  iti 
tàôf  contained  in  its  masSy  as  we  generally  ob- 
serve on  points  where  the  roof  is  a  slate  charged 
with  carbone^  and  the  wall  a  talc  slate.  In  a 
vein,  the  roof  and  the  waU  are  deemed  ante- 
rior to  the  formation  of  the  crevice^  and  to  the 
minerals  which  have  successfally  filled  it  ;  bnt 
a  bed  has  undoubtedly  pre-existed  to  the  strata 
of  the  rock  which  compose  its  roof.  Hence 
we  may  discover  in  a  bed  fragments  of  the 
$tà%  btit  never  pieces  detached  from  the  roof 

The  veta  madre  of  6uanaxûato,  exhibits  the 
extraordinary  example  of  *  a  crevice  formed 
according  to  the  direction  and  inclination  of 
the  strata  of  the  rock.  Towards  the  south 
east  from  the  ravin  of  Serena,  or  from  the 
mines  of  Belgrade  and  San  Bruno,  which  are 
rtarj  fuUy  wrought,  to  beyond  the  mines  of 
MarisancheZf  it  runs  thrùugh  porphyritic  moun- 
tams;  and  towards  the  north  east  on  leaving 
the  )pits  of  Guanaxuato,  to  the  Cerro  de  Buena 
Vista,  and  the  Cafiada  de  la  Virgen,  it  tra- 
verses the  clay  slate  {thmsdmftr).  Its  Mlenl 
varies  like   that  of  all  Alit  veins  oi  Sarope» 

*  M.  Wernerin  the  Theory  of  Veiiis,  $  2.  expreadyM^ 
^  that  the  depositories  of  minerals  ahMtt  aknayi  cut  the 
^  banki  of  the  rock."  This  great  ndnemlogin  seeois  to 
haive  intended  to  indicate  by  tiieae  wordt,  that  there  maj 
be  true  Tsint  ^paiallel  to  the  folia  of  à  tlag^  crmicùcsom 
$lat€. 
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Wlien  not  ramified  it  is  generally  from  12  to 
15  metres^  in  breadth  ;  sometimes  it  ia  even 
strangled^  to  the  extent  of  half  a  metre|  ;  and 
it  is  for  the  most  part  found  divided  into  three 
masses,  (cuerpas)  separated  either  by  banks  of 
rocky  (cabalhs)  or  by  parts  of  the  gangue  almost 
destitute  of  metals.  In  the  mine  of  Yalenciana 
the  veta  madre  has  been  found  without  rami- 
fication,  and  of  the  breadth  of  7  metres§y  from 
the  smrface  of  the  ground  to  the  depth  of 
170  metres||.  At  this  point  it  divides  into 
three  branches,  and  its  extent,  reckoning  from 
the  waUto  the  roof  of  the  entire  m^asSfis  60 
and  sometimes  even  60  metresf  •  Of  these  three 
branches  of  vein,  there  is  in  general  but  one 
alone  which  is  rich  in  metals;  and  sometimes 
when  all  the  three  join  and  dra^  one  ano- 
ther, as  at  Yalenciana  near  the  pit  of  San 
Antonio,  at  a  depth  of  300  metres^^,  the  vein 
contains  immense  riches  on  an  extent  (puissance) 
of  more  than  25  metresff.  In  the  petiinencia 
de  Santa  Leocadia^  four  branches  are  observable. 

♦  From  38  to  48  feet.     Trans. 

f  At  ÛiB  place  ofoisemblage  of  the  pit  of  SaiOo  Christs 
de  Burgoêf  in  the  Mine  of  Yalenciana* 
% ,  19  inches.    Trans. 
§  22  feet.    Trans. 
I  557  feet.    Trans. 
f  164  and  196  feet    Trans. 
♦•  984  feet    Trans. 
tt  Bl  feet    Trans. 
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A  trum  of  which  the  inclinatk»  is  66*  se* 
parâtes  from  the  inferior  branch,  (cuerpo  baxo) 
ud  cuts  the  folia  of  the  rock  of  the  watt. 
This  phenomenon^  and  the  great  number  of 
dnmSf  abounding  with  amethyst  chrystals,  to 
be  found  in  the  mines  of  Rayas,  which  afifect 
the  most  différent  directions,  are  sufficient  to 
prove  that  the  veta  madre  is  a  vein,  and  not 
a  bed.  Other  proofe  not  less  convincing  might 
be  drawn  from  the  existence  of  a  vein,  (veta 
del  caKche)  wrought  in  the  compact  limestone 
of  Animas,  which  is  parallel  to  the  principal 
vein  of  Guanaxuato^  and  has  exhibited  the 
same  silver  minerals/  Is  this  idenHty  of  far* 
milium  ever  found  between  two  metalliferous 
beds,  which  belong  to  rocks  of  very  different 
antiquity  P 

The  small  ravins  into  which  the  valley  of 
Marfil  is  divided,  appear  to  have  a  decided 
influence  on  the  richness  of  the  veta  madre  of 
Guanaxuato,  which  has  yielded  the  most  metal 
where  the  directicm  of  ravins,  and  the  slope 
<tf  the  mountains,  (flaqueza  del  Cerro)  have  been 
parallel  to  the  direction  and  inclination  of  the 
vein.  When  we  stand  on  the  elevation  of  Mel- 
lado,  pear  the  pit  which  was  dug  in  1558,  we 
observe  that  the  veta  madre  is  in  general  most 
abundant  in  minerals  towards  the  north  west, 
towards  the  mines  of  Cata  and  Yalenciana; 
and  that  to  the  south  east  towards  Rayas  and 
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Santa  Anit»,  the  {Hroduce  has  hetn  «t  dnoe 
richw,  rarer,  and  more  inconstant.  Bendesin 
this  celebrated  vein,  there  is  a  o^rtam  middle 
T€ffUm  whichmay  be  omsidered  asa  depositary 
of  gfreat  riches;  for  above  and  below  this  re* 
gion,  the  minerals  have  wniained  an  tncmmde-^ 
rabk  êh^ire  oi  silver.  At  Yaleneiana  the  riA 
wÛÊierab  have  been  in  the  greatest  abundance^ 
between  100  and  340  metres^  /m  depth  belaw 
the  month  of  the  g^alery.  This  abundance  a(K 
peared  at  Rayas  at  the  snrface  of  the  earth; 
but  the  gal^  of  Yaleneiana  is  pierced  accord* 
ing  to  my  measarementsf,  in  a  plain  which 
is  mwe  tiian  156  metres|  above  the  lm>el  (gftu^ 
krie  d^eomkamnt)  of  Rayas  ;  which  might  lead 
is  to  beli#ve  that  the  de|>ository  of  the  gnat 
wealth  of  Guanaxuato  is  found  in  this  pwt 
«f  the  vein,  between  2130  and  1890  metres 
<Kf  absolute  height  above  the  level  of .  the 
qcean§.  The  deepest  works  of  the  mine  of 
Rayas,  (Jos  planes)  have  never  yet  reached  the 
infmor  limit  of  this  middle  region;  while  the 
bottom  (das  iitfste)  of  il^  mine  of  Yaleneianai 
the  galery  of  San  Bernardo  has  unfortimotoly 
pMsed  this  limit  mwe  than  70  metresl-    Henoe 

•  9e|wsa»  328  and  1115  ieet.    Tfan^. 
f  See  mif  RcauU  tObieràatms  Mrt^fmqmt  Vol*  û 
p.8»*.No.  833— 857. 
X  511  feet     Trans. 

\f  Between  6967  astd 6199 feet.'   Tnm. 
II  229  feet.    Trans. 
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the  mine  of  RayM  contimies  to  furnish  &i* 
tremely  rich  minerals,  while  at  Yal^ciaita 
they  haTe  endeavoured  for  some  years^to  rapply 
by  the  extraction  of  a  greater  quantity  of  niir 
neraky  the  deficiency  in  their  intrinsic  vahie. 

The  mineral  substonces.  which  constitute  tha 
mass  of  the  vein  of  Guanaxuato,  are  commm> 
quartz  f  amethyst,  carbonate  of  lime f  pearl  sfAt^ 
splintery  hornstone,  stdfuretted  sUver,  ramular 
native  siker^  prismatic  black  silver,  deep  red 
nlver,  native  gold,  argenttferom  galena^  brown 
Uende,  spar  iron,  and  pyrites  of  copper  and  iron. 
We  observe  besides  though  much  more  rarely, 
erystalized  fdspar  (the  rhomboidal  quartz  of 
the  Mexican  minerakigists)  i^cedony,  small 
masses  of  spar-ftuor,  capillary  quartz  (Aaar/3r- 
wiger  quartz),  grey  copper  ore  (fahlerz)  and 
bacillary  carbonated  lead.  The  absence  of  the 
sulfate  of  barytes  and  muriated  silver,  distin- 
guishes ikie  formation  of  the  vein  of  silver  from 
that  of  Sombrerete,  Catorce,  Fresnillo,  and  Za- 
'catecas.  Those  mineralogists  who  are  interested 
in  the  study  of  regular  forms,  find  a  great  va- 
ri^y  of  crystals  in  the  mines  of  Guanaxuato, 
amd  especially  in  the  mines  of  red  and  black' 
sillfuretted  silver,  and  in  the  calcareous  spacd^ 
and  the  brown  spar.* 

*  On  the  pearied  spar  of  Guanaxuato,  tee  KhprtÉVt 
Sekr^ge^  B.  iv.  p.  128.  This  variety  of  àromn'^spar  (irimnt* 
path)  exhibits  microscopic  crystals  embricked  and  collected 
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The  abundance  of  waters  which  filtrate  through 
the  crevices  of  the  rock  and  the  gangue,  vary 
very  much  in  the  different  points  of  the  vein. 
The  mines  of  Animas  and  Yalenciana  are  en- 
tirely dry,  though  the  works  of  the  latter  oc- 
cupy a  horizontal  extent  of  1500,  and  a  per- 
pendicular depth  of  600  metres*^.  Between 
these  two  mines,  in  which  the  miner  is  incom- 
moded by  the  dust  and  extreme  heat,t  lie  the 
mines  of  Cata  and  Tepeyac,  which  remain 
under  inundation,  because  they  do  not  possess 
sufficient  mechanical  force  to  draw  off  the  water. 
At  Rayas,  it  is  drawn  off  in  a  very  expensive 
manner  by  means  of  haritels  a  muletSf  plac^ 
in  the  interior  of  the  traverses^  2cnd  raising  the 
water,  not  by  pumps,  but  by  the  action  of  cAa- 
pelets  de  caissons  of  a  very  imperfect  construction. 
One  is  astonished  to  see  mines  of  such  consi* 
derable  wealth  without  any  levelj;,  while  the 
neighbouring  ravins  of  Cata  and  Marfil,  and 

in  very  thin  rods.    The  interlacing  of  these  rods,  fparittasj 
is  so  regular  that  they  constantly  form  equilateral  triangles. 

«  4920  and  1640  feet    Trans. 

+  From  22*  toS?*»  centigrade,  (71*»  and  80».  Fahr.  Tran$.)K 
the  temperature  of  the  exterior  air  being  17*"  (62^  Fahr.  ) 

:(  In  the  district  of  the  mines  of  Freiberg,  which  how- 
eTer  do  not  yiofal  annually  the  seventh  part  of  the  money 
extracted  from  .the  single  mine  of  Yalenciana,  they  hare 
executed  two  levels,  of  which  the  one  is  63,213  metres» 
and  the  other  57,310  metres  in  length  (207,390  and  188,023 
IWt.  Tram.  J 
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the  plains  of  TermaentiOf  wfaiehur^  low^  i 
the  {lo^om  o{  Y alenciana,  &ppeM  to  invite  1k0 
miners  to  undertake  worfsis  wfaiek  would  Iwdi 
s^re  t<»  draw  off  the  water^  and  to  tramy ort  ithr 
mincmls  to  tile  pkuc^  wliere  thej  ure  mielÉ»! 
aJid  imtalgwiated. 

Viàlenciana  is  almoat  the  sok  exaoaple  of  a 
mme^  which  for  forty  years  has  aerer  yielded 
less  to  it(3  proprieteors  thaii  from  two  to  Ibmè 
«dUioD  of  fraaca  ^  of  annaal  profit.  li  appeam 
thmt  the  part  of  ihe  veki  extendiag  itmm. 
Tepeyac  to  the  North-Weat,  had  not  hooa 
much  wrought  towarài  tihe  end  of  the  W(k 
oentâry^  From  lliat  period  4:he  ^liMAe  ooootnf 
Femaiaed  a  deseit,  titt  17<60»  when  a  Spaoianl 
who  went  over  very  young  to  Aneriea»  began 
to  w^oiik  this  vein  in  oae  ^  ihe  points  «viûdi 
had  till  ^at  time  been  betievad  destitcke  4â 
iMtalB  (em&ordsoodo).  M.  Obregon  f  (the  nanva 
of  thii  Spaaiard),  wias  witiMut  tag^omi  ^^  ^ 
he  Mi  tibe  Mfofeation  of  hmga  wurthf  «md, 
h#  limod  frîoi^  who  Irant  time  to  tine  «i* 
vi«ioadi  kêm  enaH  noM  to  carry  en  \m  ùfm^ 
vi^Hmn.  In  17ti6,  «ho  woA»  wwe  'dkreMfy 
W  malrei  in  akepâi;];,  and  yet  the  expeacoi 
greatly  surpassed   Ihe  Taine  of  tb»  wettilida 

*  From  £S2^50S  to  £12^/ÎS9  per  aiufnm.    Trans^ 
t  See  Vol.  i.  p.  22p. 
t  262  fçet.  tVjiw. 

voifw  ni.  o 
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produce.    With  a  passion  for  mining  equal  to 
what  some  display  for  gaming,    M.  Obregcm 
preferred  submitting  to  every  sort  of  privation 
to  the  abandoning    his  undertaking.    In  the 
year  1767  he  entered  into  partnership  with  a 
petty  merchant    of  Bayas,    of  the  name    of 
Otero.   Could  he  then  hope  that  in  the  space 
of  a  few  years,  he  and  his  friend,  would  become 
the  richest  individuals  in  Mexico,   perhaps  in 
the  whole  world?    In  1768   they    began    to 
^Ltract  a  very  considerable  quantity  of  silver 
minerals  from  the  mine    of    Yalenciaua.    In 
proportion  as  the  pit   grew  deeper,  they  ap- 
proached that  region  which  we    have  already 
described  as  the  depository  of  the  great  me- 
tallick  wealth  of  Gnanaxuato.    In  1771    they 
drew  from  the  pertinencia  de  Dolores  enormous 
masses  of  snlfnretted  silver,  mixed  with  native 
«ad  red  nlver.    From  that  period    till  1804, 
when  I  quitted  New    Spain,   the    mine    of 
Yakndiajia,  has  eontinualiy  yiddedan  annual 
produce  of  more  than   14   miUioiis  of  livres 
tournois^.  There  have  been  years  so  productive 
that  the   net  profit    of  the    two    proprietors 
of  the  mine,  has    amounted    to    the  sum   of 
fix  millions  of  francs  f . 

M.  Obregon  better  known  by  t)ie  name  of 

•  «588,380  steriing.  TVam. 

t  About  jC2SO,000  «terling.  JVans. 
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Cotmt  de  la  Yalenotana,  pressed  .  in  the 
midst  of  immense  wealth,  the  same  simplieikjr 
of.  maimerSy  and  the  same  frankness,  of.cha» 
xacter,  for  which  hé  was  distingnirfied  previoos 
to  his  success.  When  he  began  to  work  tlie 
vein  of  Goanaxuato,  above  the  Ravin  of  San 
Xavier,  goats  were  feeding  on  the  very  hill 
which  ten  years  afterwards  was  covered  with 
a  town  of  seven  or  eight  thousand  inhabitants. 
Since  the  death  of  the  old  Count,  and  his 
friend  Don  Pedro  Luciano  Otero,  the  property 
of  the  mine  has  been  divided  among  several 
families  *.  I  knew  at  Guanaxuato  two  younger 
sons  of  M.  Otero,  each  of  whom  possessed  in 
ready  money,  a  capital  of  six  millions  and  a 
half  f,  without  including  the  actual  revenue 
from  the  mine  which  amounted  to  more  than 
400,000  francs  %. 

The  constancy  and  equality  of  the  produce 
«f  the  mine  of  Yalenciana,  is  so  much 
the  more  surprising,  as  the  abundance  of 
the  rich  mines  has  considerably  diminished, 
and  the.  expences  of  working  h»re  increased 

^  The  property  of  ValenciaBa  is  divided  into  twenty-eight 
shares,  cdled  barreif  of  which  ten  belong  to  the  descendants 
of  the  Coont  de  la  Yalenciana,  twelve  to  the  fiimily  of 
Otero,  and  two  to  that  of  Saniaaa. 
t  1^271,835  Sterling.  Trçns. 
%  1^16,600  and  tqiwards.    Trans, 
o  2 
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itk  att  alummig  prc^portMniy  when  tbe  work 
Imve  nached  a  perpendieular  depth  of  ^SOO 
rnubtê*.  The  pigrmig  and  waJUmg  à£  tliè 
Hurlée  old  àrmigk»^U  cost  the  eoimt  dis  Yiu 
Imciauft  neturly  six  miUkmt  of  fnmos^  viz. 

]Ka8<m 

The  square  pit  of  San  Antonio  or 

tiro  t;f90^  227  metres  of  perpendicular 

depths  and  ftmr  baritels  a  chevaux     996,000 

The  square  pit  of  Santo  Christo 
de  Burgos  150  metres  in  depth  and 
two  baritels  a  chevaux  .  95)000 

The   hexagonal   pit    of    Nuestra 
SeSora    de    Guadàhipe  (tiro  fmevo) 
345  metres  in  perpendicular  depth  and 
six  baritels  a  chevaux  TOO^OOO 

Expence  of  the  three  pits.  l^dl^OOD 

Within  thèse  twdve  years  they  have  begUÉ 
to  dig  in  dK  sdid  prock,  in  the  roof  of  this 
vein  a  new  drasi^kt-pit  (tù^  gamaral)  whîcà 
will  have  die  enannowi  perpendtienlar  iàepk 
of  514  merest;   terminating  at   the  actual 

*  IMO  ftet.  ZVoM. 
t  laes  tet«    Trdm. 

I  reduce  the  ^arsi  nUUkluiâÊ  Otk  the  ^ rtedpté  ém  a  vtm 
is  equal  10  9*  889  or  «  loiae  »  £.    S98  varas  mexhanat 
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bMom  of  the  min^  ^  at  the  planer  (^  San 
Benmrdo.  This^  pit  which  will  he  in  t^e 
^entr?  of  the  wcnrks,  will  considerably  diminish 
the  munber  of  the  080  -mineôrs  (tmatews)  em- 
ployed as  beasts  of  burden  to  carry  the  minerals 
to  the  upper  places  of  assemblage.  The  tiro 
general  which  will  cost  more  than  a  million 
of  piastres  *  is  octagonal  and  contains  26*".  8 
of  circumference  f.  Its  walling^  is  most  beau- 
tiful. It  is  believed  that  they  will  reach  the 
vein  in  1815,  although  in  the  month  of  Sep- 
tember 1803  the  depth  was  ^ot  yet  inpre 
tha9  184  Baekresj:.  The  piercing  of  this  pit 
13  one  of  tile  greatest  and  boldest  undertakings 
to  be  found  in  the  history  of  mines.  It  m^ 
be  questioned,  however,  whether  for  the  ^aVe 
of  diminishing  the  expences  of  canrij^i^  w^ 
draught,  it  was  expedient  to  recur  to  a  remedy 
which  is  at  once  slow,  expensive,  and  uncer- 
tain. 

^  (See  Vol.  ii.  p.  1 65).  In  that  country  they  consider  the 
mines  of  Valenciana  the  deepest  ever  dug  by  man.  At 
fte  period  when  I  measured  the  planes  a(  San  Bernardo, 
themine  of Çcrcfaert  Gluck,  at^Freiberg  in  Saxony  had 
reached  447  metres  of  perpendicular  depth  (1465  feet  ' 
Trans.)  It  is  believed  that  in  the  sixteenth  century  the 
works  of  the  Saxon  mines  on  the  vein  AUer  Thurmhqf 
went  as  fiur  as545  feetjn  depth  (1787  feet.  Trans.).  Author* 

♦  i:218,767  Sterlmg. 

t87  feet.  Trans. 

1 603  feet    Trann 
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The'  expences  of  working  the  mine  of  Va- 
lenciana  have  been  on  an  average  annually  : 

Piastres 

From  17S7  to.  1791         ....        410,000» 

From  1794  to  1802        ....         SSO^OOOf 

Although  the    expences    are   doubled^    the 

profits    of   the     share-holders    have  remained 

nearly  the  same.,    The  following  table  contains 

an  exact  state|  of  the  mine  for  the  last  nine 

years. 

•  je89,694  Sterling.  Trans. 

1 1^194,708  Sterling. 

i  Bfiado  que  manifiesta  d  valor  deloijrtûôt  que  ha  pr(^ 
^tuddo  la  mina  ie  VdcMiaaa^  coda  de  m$  wumoriae  jf 
Mqmdo  productOf  a  Javor  de  iut  duenoi;  lo  presenti  Don 
Joseph  Ankmo  del  Maso  al  Excellentmimo  Senor  Viret/ 
de  Nueoa  Espana  Don  Joseph  de  Ttiurigarrai/y  el  S  de  Julio 
1803.  (M.  S  ) 
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The  resoh  of  ti»  table  is,  that  the  Met 
profit  of  thé  sharè-hoideilBy  has  been  latterly  at 
aa  average  of  640/X)0  pia$tres  pa*  annton.^  In 
1802  circnmstances  were  extremely  trnfavoor- 
able.  The  greater  fnurt  of  the  minerals  were 
very  poor,  and  their  extraction  attended  with 
great  expe&ce;  amd  besides  this,  the  produce 
was  ftold  at  very  low  prices,  because  the 
want  of  mereary  uipeded  the  amalgamation, 
and  afi  the  mines  Were  incumbered  with  mmerals. 
The  year  1803  prcnnised  greater  advantages 
to  thé  pf(^riéto»,  and  they  reckcnied  on  a 
nett  profit  of  lAore  than  hatf  a  miUion  of 
piastresf.  t  saw  them  lell  weekly  at  Vakn- 
ciana^  silvèt  minèrab  to  the  attioant  of  nKnre 
than  37,000  piasttres  :  The  expences  amoluitèd 
to  njÛQO.  At  Ra^as,  theprc^t  of  the  proprietor 
was  greater^  thonj^h  the  produce  was  less;  hv 
this  Éûne  ftimish^  ttore  than  15,000  piasti^ 
of  mineral»  weekly,  while  ihe  expence  of 
workibg  ^ly  Amoimted  to  4000  piastres. 
This  was  the  eAect  of  the  richnesH  ol  the 
minenris,  tiieir  cbncekitrtttion  bi  the  veia,  the 
inconkiderahle  depth  of  the  mitie,  and  conse^ 
qnentty  a  less  expensive  draught. 

•  Above  S|le0,000  livrttl  ttfumois  (i^l40,0ll  ilerfil^. 
Trsfu.)  The  profit  dbtributed  animaUy  among  tlie  sluae*' 
holden  of  the   iitiAc^  of   Freibeiy,    only  Isnooiits  to 
S50.0ût>  Urrof  (iCl0,4t7fiierliog.    frbiUw) 
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To  form  an  idea  of  the  enormon»  adraiàces 

Mcpiired  ia  working  the  mine  of  Yalendana» 

it  is  sufficient  here   to   mention^    that  in  its 

jppesent  state,  there  most  he  laid  oat  annnaUy» 

Ç  la  wgeB  #f  ttineif»  Irieni,  mwiOBi^ 
Livres.  1     and  other  worikmen  eoailoyed  î» 
$,400,000|^    Aernin*.  ^ 

{In  powder,  taUow,  wood,  lestker, 
slec^  and  other  materiab  iiece»» 
sary  in  mining. 


Totd  «trenoe  4,5O(V00O* 

The  consomptioD  of  powder  alone  has 
amounted  to  400^000  litres  amraallyf  ;  and 
that  of  the  steel  destined  to  the  making  ^ 
pêkOrcks  and  Jkurets  to  lâO,000  livres4 
The  nwsber  ef  woffancA  who  labour  m  tiie 
iirt^or  of  the  mine  of  Yalanciana  ameimhi 
to  1800.  Adding  1800  individuals  (men, 
women,  and  children)  who  labour  at  the 
krritelf  n  ékmiMT,  in  Hbm  carnage  of  mine- 
rals to  the  places  where  tiiey  are  tried,  we 
shafl  find  three  thousand  one  hundred  indi« 
viduals  are  employed  ia  the  different  operations 
of  the  mine.  The  direction  of  thç  mine 
is  entrusted  to  an  administrator  with  a  salary 
of  60/)00§  francs.     This  administrator,  who  is 

.«  ieid7,515  Sterliag.    Trant.       ' 
t  £l6fi6S  Sterling.    Tram, 
t  £6250  Sterlmg.    Trans. 
§  £2500  Sterling.    Tram. 
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imder  the  controal  of  no  one,  has  under  his 
orders  an  overseer  (obersteigeTf  mmero)  the 
under  overseers  (untersteiffCTf  sottamineros)  and 
and  nine  master  miners  (mandones).  These 
head  people  daily  visit  the  subterraneous 
operations,  carried  by  men*  who  have  a  sort 
of  a  saddle  fastened  on  their  backs,  and 
who  go  by  the  name  of  little  horses  (cavat- 
litos). 

We  shall  conclude  this  account  of  the  mine 
of  Yalenciana,  with  a  comparative  table  of 
the  state  of  this  Mexican  work,  and  of  diat 
of  the  celebrated  mine  of  Himmelsfôrstf,  in 
Ae  district  of  Freiberg.  I  flatter  myself 
that  this  table  will  fix  liie  attention  of  those 
who  consider  the  study  of  the  management  of 
mines  as  an  important  object  in  political  eco- 
nomy. 

*  For  the  exftraordiaaiy  ntai^ier  iff  travtUing  oo  men'* 
backs,  see  my  Vues  du  Cordillères.    PLt. 

f  Whatever  reUites  to  this  mine  (in  the  following  ta- 
ble) which  I  have  frequently  had  occasion  to  visit  in 
in  1791»  is  taken  from  die  work  of  JIf.  Daubutssont  t.vL 
p.  6— 45. 
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Comparative  table  of  the  mines  of   America 
and   Europe. 


America. 


Europe. 


>f  etallick    pro-  " 

duce 
Total  expencesof* 

the  mme  -   - 


Mine  of  Valenciamt  ;  Mine  at  HimmeUfdrst^ 

Average  year    at   the  the     richest      of    the  the    richest    of     the 

cod  of  the  eighteenth       Mexican  Mines.       Saxon  Mines. 

century.  At  the  surface,  23'20      At  theswifece,  410 

metres  above  the  level  metres  above  the  leveà 

of  the  sea.  of  the  sea. 

86000b  marcs  of)  10000  marcs  of  iil- 

silver                \  vcr 
5000000    livres  1  240000  livres  Tour- 
Tournois         J  nois 

Net  profit  of  tbel   g  000,000  livres       90000  lima 

share  nolders  J 
Theqmatalofmi-l  fFrom    6    to    7 

nerals contain-  •  4  ounces  Jounces  sihw 

ed  in  silver    j  .  ^  . 

r  3100  Indians  and  ^  TOOmmers^nfwhoaa 
vT     u      r      u  1  Mestizoes  ISOOoff      5ÔQ  are  in   the 
Numberofwork- J  ^h^mare  in  the  > 
""«^  J  interior    of    the) 

^  mine  ^ 

Wages  of  the  nri-l   From     4   to    6V 
ners  y     livres  Tournois  ^ 

r400000     livres 
Èxpcnce  of  powder  <  Tournois  (near" 
(.ly  1600  quintals» 
Quantity  of  mi-  ") 
nerals  smelted  C  7S0>000  qumtals      14000  quintals 


mtenor 
mine 


of  the 


18  sous 

27000  livres  Tour- 
nois f  neariy  270 
quintals) 


Water 


No  water 


Depth  of  the  mine  514  metres 


Five  principal 
veins,  from  two 
three  decime^^ 
très  <^ extent  (in 
gneiu) 

{Eight  cubic^ Jeet 
per  minute.  Two 
hydraulical 
whieek 
8M  metres 
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*Thi&y  reckoiied  in  1803  m  die  whole  dis- 
trict of  mines  of  Guanaxuato,  five  thousand 
mmers  and  workmen  employed  in  trying  the 
minerab,  in  smelting»  and  amalgamating; 
Eighteen  hundred  and  ninety-six  arastraSf  or 
machines  for  reducing  the  minerals  into  powder» 
and  fourteen  thousand  six  hundred  and 
eighteen  mules  destined  to  move  the  bariteb, 
and  to  tread  in  the  place  of  amalgamation» 
the  flour  of  the  minerals  mixed  with  mercury. 
The  afiMl9Wf  of  the  town  et  Gutnaxuato  bray» 
when  there  is  an  abundance  of  mercury» 
elevca  thMtand  three  hundred  and  seventy 
^Btttds  of  BMuerali  per  day.  If  we  recdlect 
that  the  produce  in  silver  is  annuaUy  from 
6  to  600»000  mares»  we  shall  find»  by  this 
datum»  that  the  meos  coH/esfe  of  the  mine- 
rals are  extremely  small. 

The  celebrated  mines  i^  Zmadeeoe^  whidi 
Robertson^»  from  what  motive  I  know  not» 
calls  StÊC$teoaê  are»  as  we  have  already  ob- 
served older  than  the  mines  of  Guanaxuato. 
Th^  began  to  hm  worked  immediately  after 
^e  veins  of  Tasco^  ZoUepeque»  Tlapujahua 
flted  Iftfechttea.  They  are  situated  on  the 
central  table  land  of  the  CordiUeras»  which 
lowers  rapidly  towards  New  Biscay»  and 
towards  the  hesin  of  the  Rio  del  Norte.    The 

*  History  ùf  Amrioa.    VoL  u.  p.  389. 
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climate  of  Zaoatecas»  w  well  as  tlukk  of  Ca» 
torce    18  miich    cdkler    than    the    <dtmale   of 
Gqanaxuato  and  Mexico.      Baronaetrical  woàn 
rarements    will    <me   day  detarmine  whcllMr 
this  difibrence  is  owing  to  a  laorc    mrtliete 
position,  or  to  the  elevation  of  the  mountaim* 
The  natura  of    the  former  has  been  exa^ 
mined  by  two  very    intelëgent  laîneratofists, 
M.  M.  Sonneschmidtf  and  Vakncia,  theoMa 
SaxMit  and  the  other  a  Mexican.    FVon^tibe 
whole  of   their    obeervations  it   lyyeni'D»  that 
the  district  of  mines  of  Zaeatecas  bears  gnat 
resemblaoce  in  its  geological  cowlîÉiitioD,   to 
that  of  Guanaxuato.     The  oldest  rocks  which 
appear  at  the  mrfact  are  syenitic;  and  dby 
date  reposes  on  them,    which  from  the  beds 
of  Lydûm   stone,    grauwmhàe^  aad  ^ramstent 
which    it    contains,    hes    a    resemUance    to 
tnmdticn  ckfjf  slate.      The   most   p«rt   of  «hn 
reins    of .  Zaeatecas    are    found    in  this   thof 
slfite.    The    veta  grande^    or    prinoipei   imn» 
has  the  same  direction  as  the  vetm-  mmêrt  itf 
Ooanaxoato;  the  othets   are   geaarallgr  ia   a 
direction  from    east  to  westf     A  pocphyry 
destitute  of  metals,   and  forming  those  naked 

*  Buckreibttng  ier  Bépgnerh-refiêre  wn  iteskEa^f^UBA 
— '8S7*  Descnpehm  geognostka  dd  real  de  Zacateeai^for 
Jban  Vicente  Valencia.  (M.  8.) 

t  Sdbve  k  fiMnaaekm  ds  las  vMÉ,  ipor  OSm  Jùaàte» 
iA  Riyi.  (Gaseta  de  Mexko.)  T.xj.>A« 
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and  perpendicular  rocks  which  the  natives 
call  lnxffa»j  covers  in  many  places  the  clay 
skOey  especially  on  the  side  of  the  Villa  de 
XereSf  where  a  moontain  rises  in  the  midst 
of  these  porphyritic  formations,  in  the  form 
of  a  bell,  the  basaltic  cone  of  the  Campana 
de  Xeres.  Among  the  secondiuy  rocks  of 
Zacatecas  we  observe,  near  the  amalgamation 
works  of  la  SanÊceda^  compact  limestone j  in  which 
Mn  Sonneschmidt  also  discovered  Lydian  stone, 
an  old  freestone  (urfelsconglomerat)  containing 
fragments  of  granite^,  and  a  clayey  and 
felspar  agglomkeration  which  is  easily  confounded 
with  the  grauwakke  of  the  German  minérale* 
gists*  The  presence  of  the  Lydian  stone, 
with  limestone,  might  tempt'-^s  to  believe 
that  this  last  rock  belongs  to  transition  lime- 
stone (uberya$iffs  kalkstein)  which  appears  at 
the  smr£ace  in  the  Cerro  de  la  Tinqfaf  eight 
leagues  to  the  north  of  Zacatecas;  but  I 
must  observe  here,  that  on  the  coast  of  South 
America,  near  the  Morro  of  New  Barcelona, 
I  found  kiesel  slate  forming  subordinate  bed^ 
in  a  limestone  which  was  undoubtedly  secon- 
dary. 

The  savage  aspect  of  the  metalliferous  moun- 
tains of  Zacatecas,  are  a  lingular  contrast  to 
the  great  wealth  of  the  veins  which  they  con- 
fia the  Ravtn  kadiog  ùom  Zacatecas  to   the  coa- 
wftt  of  Guadalupe* - 
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tain.  This  wealth  is  displayed,  and  the  fact 
is  very  remarkable,  not  in  the  ravins,  and  w^re 
the  veins  mn  along  the  gentle  slope  of  the 
mtmntains,  bnt  most  frequently  on  the  most 
devated  summits,  on  points  where  the  surfa^ 
appears  to  have  been  tumultaoiidy  torn,  in  the 
antient  revolaticms  of  the  globe.  The  mines 
of  Zacatecas  prodoce  yearly  at  an  average, 
from  2500  to  3000  bars  of  silver,  at  134  marcs 
each^. 

The  mass  of  the  veins  of  this  districtt  con  * 
tains  a  great  variety  of  metals,  viz:  quartz f 
spUntery  homstane,  calcareous  spar,  a  little  of 
the  sulfiite  of  baryte  and  brawn  spar  ;  prismatic 
black  silver  called  in  the  country  azul  ace'- 
rado  ;  suUuretted  silver,  (azul  phmilloso)  mixed 
with  native  silver  ;  fuKgenous  silver  (the  n26ef* 
schwartze  of  the  Germans,  pohnmUa  of  the 
Mexicans);  pearl  grey,  blue,  violet,  and  le^ 
green  muriated  silver,  (platapardaazulyverde) 
at  v^ry  inconsiderable  depths,  a  little  red  silver 
(p^lan^fue  or  rosider)  ;  and  native  gold,  parti-- 

♦  From  219,866  to  263,839  Hb.  Troy.    Trans. 

f  Sanneschmidtf  p.  185.  The  minerals  called  by  the  in* 
JiaUtaiitt  of  Zacatecas  copalilhf  metal  cenixo,  and  tnetal  azul 
Je  flàkif  appear  to  this  mmeralogist  mixtm^s  of  galena, 
sulfiirstted  aOver,  and  native  silver.  I  haire  thought  pciqper 
to  insert  these  synonimes  of  the  Mexican  minerals,  be* 
cause  their  knowledge  is  very  important  to  the  mineralo- 
gksl  traveller.  Bee  Garces^  Nueva  Thema  del  benefido  de 
hi  melakst  p^  87, 124,  sad  138. 


Digitized  by  VjOOQ IC 


90S       POUnCAL  ES8ÀT  0M  THB         foocir. 

osdttly  totke  sooth  west  of  the  towa  of  Za^ 
otteeas;  wgMtiftrm»  mlfiiretted  lead  {saroehe 
pl&mùm  rthmetUe  y  te^CÊtete)  ;  carbcnateA  lead; 
black,  brown,  and  jdkm  suMbrcttod  zne,  («sto» 
fwyne  imd  4{;o  <!fe  viv&ra)  ;  pyrite  of  «^per  and 
iron  (bnnze  nocUgtief  or  êorado^  and  bnmze 
ckmo)  ;  ma^etical  oxydulated  mm;  blue  and 
graea  earbonated  ooj^qper,  and  lolfiiretted  auti- 
i»oay«  The  mMt  abundant  metab  of  the  ce- 
lebrated vein  called  the  veta  grande^  are  pn»*' 
matic  Uaok  silver  {$prbd^lMerz)y  suUvntled  ro 
viteeoiw   silvery  mixed  with  native  silver  and 

The  Intendancy  of  Zacateew  contains  the 
miaes  of  FremMoy  and  those  of  SomArerett. 
The  fomer  are  very  feeUy  wroiiffat»and  ane 
aitjoafted  in  an  insulated  group  of  BMtmtains^ 
which  rise  above  the  plains  of  the  œntraitaliie 
IsmL  These  plains  are  covered  with  porpliy- 
ritic  fonnaÉionir;  but  the  metalfifeBom  group 
itself  is  composed  of  ^9rréBCMnaM^«  According  to: 
the  observation  of  KL  Somaesehfmdt;  the  rock 
is  traversed  there  by  an  innumerable  quantity 
of  veins,  rich  in  grey  and  green  muriate^  siker. 

The  mines  of  Sombrevete  have  become  ode* 
bralad,  from  die  wom^&ièÊB  riehes  ^  «he  vein, 
of  liie  wta  MgrUf  vAMk  m  tiie  •^«k^e  of  a  ftw 
monliis  left  to  the  family  of  Fagoaga,  (Mar- 
ques del  Apartado)  a  net  profit  of  more  than 
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SO  miUions  of  livres  tournois^.  The  JBOst  part 
of  these  reins  are  fmind  in  a  compact  limo- 
sfame,  which  contains  like  that  of  the  Saudeda 
kieael  slate^  and  lydian  stone^  The  dull 
red  silver  particularly  abounds  in  this  district  ^ 
4>f  mines;  and  it  has  been  seen  to  form  the 
whole  mass  of  the  veins  which  have  more 
than  a  metre  in  extentf  (puisaasice).  Near 
Bmnbrerete  the  mountains  of  secondary  calca- 
reous formation^  rise  much  above  the  porphy- 
ritic  mountains.  The  C^to  de  Papanton  ap- 
pears to  be  more  than  S^MM  metresj;^  above 
the  level  of  l^e  sea. 

The  mineral  depositmy  of  Catorce,  holds  at 
present  the  second  or  third  rank  among  the 
mines  of  New  Spain,  classing  them  according 
to  the  quantity  of  silver  which  the^  produce. 
It  was  only  discovered  iu  the  year  1778.  This 
discovery,  and  that  of  the  veins  of  Guidgayoc, 
in  Peru,  vulgarly  called  the  veins  of  Chota, 
are  the  most  interesting  in  the  history  of  the 
mines  of  Spanish  America,  for  the  last,  ttvo 
centuries.  The  small  town  of  Catorce,  the 
true  name  of  which  is  la  Purimma  Concept 
dan  de  Alamos  de  Catorce  ;  is  situated  on  the 
calcareous  table  land,  which  declines  tou  ards 
the    nuevo    reyno    de    LeoUf  and  towards  the 

*  £  Sâ3,4Ci0  Sterling.    Trans. 

f  More  than  S  feet  S  laches.    Trau. 

t  11,184  feet.    Tram. 

yoï..  III.  p 


Digitized  by  VjOOQ iC 


»10       POLITICAL  ESSAY  ON  THE  [iôôKW 

jtfOTitice  ûi  New  Santander.  From  the  bosom 
of  these  mountainr  *  of  secondary  eompact 
timestofie,  massés  of  basalt,  and  porous  amygda- 
loid rise  up  as  in  the  Vicentin,  which  resamblè 
vdcanic  productions,  and  which  contain  tXi^ 
vine,  aeélite,  and  obsMian»  A  great  nnmbtr 
of  veins  of  sinall  extent,  and  very  variable  in 
their  breadth  and  direction,  traverse  the  lime<* 
stone,  which  itself  covers  a  trtmsition  day  st&te  ; 
and  the  latter  perhaps  is  superimposed  to  the  sye- 
nitic  rock  of  the  Bufa  del  Fraile.  The  greatest 
number  of  these  veins  are  ftestem  (qMth^ai^)  ; 
and  their  inclination  is  from  25^  to  W  towards 
the  noiib  east^f  The  minerals  which  form 
the  fmigwe  aire  generally  found  in  a  state  of 
decompositiiHi»  They  are  wrought  with  the  mol- 
toc*,  the  pickaxe^  and  with  the  iore,''(|>oifilnrfe.) 
The  con8umptJK>n  of  powder  is  much  less  thimat 
Guanaxnato,  and  at  Zacatecas-  These  mines 
possess  also  the  great  advantage  of  being  almost 
entirely  dry,  so  that  they  have  no  need  of  costiiy 
machines  to  draw  off  the  water. 

ïn  1773,  Sebastian  Coronado,  and  Antosdo 
Lianas,  two  very  poor  individuals,  discovered 
veins  in  a  situation  now  called  Cerro  ék  Ca-^ 
twee  Viefo,  on  the  western  slope  of  Ae  Pi- 

•  Near  the  mine  del  P&dre  Flores,  and  on  the  roai 
from  San  Ramon  to  Catoroe,  (SmrneeckmU^  p.  ^9.) 

t  Descripden  del  Ited  de  Cttertey  |»f  Jfttm  Jow  Afflfw< 
Qmwlei  Cu$to,  1800  (MamMript}* 
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ckaco  de  la  Variga  de  PUOa.  They  began  to 
work  these,  veins,  which  were  poor  and  in- 
constant in  their  produce.  In  1778,  Don  Bar- 
nab<  Ajatonio  de  Zepeda,  a  miner  of  the  Qfo 
del  Agua  de  Matchuàa,  went  over  during  three 
BU^thsy  this  group  of  arid  and  calcareous 
mountains.  After  attentively  examining  the 
ravins,  he  was  fortunate  enough  to  find  the 
crest  or  surface  of  the  veta  grande,  on 
which  he  immediately  dug  the  pit  erf  Guada* 
h^.  He  drew  from  it  an  luunense  «jttantity 
of  muriated  silver,  and  cohradas  mixed  with 
native  goldf  and  he  gained  in  a  short  time 
more  than  half  a  million  of  piastres^.  Frmn 
that  poriod^the  mines  of  Catorce  were  wrought 
with  the  greatest  activity.  That  of  Padre 
FJffres  alone  pt)daced  in  the  first  year  1,600/XK) 
piastresf;  hut  the  vein  only  displayed  great 
riches  from  50  to  150  metres^  of  perpendicular 
depth*  The  famous  mine  of  Ptirwtma  belonging 
to  Colonel  Obregcm,  has  scarcely  ever  ceased 
since  17^8,  to  yield  annually  a  net  profit  of 
SOO/KK)  pia8tres§}  and  its  produce  in  1796 
amoiMited  to  i;200|000  piastres,  while  the  ^* 
petices  of  workiqg  did  not  amount  to  more  than 
^009.    The  vein  of  Puriagima^  whidd  k  Qot 

•  d  10»,S8S  Mrliiif.    'Lmu. 
t  Upwara«afir95(VQ»>iMiiig.    Trsm^. 
t  Fuml^toSSSfitet.    Trmu. 
i  dê^762tM^ng.    Tr0m. 
P  2 
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the  same  with  that  of  Padi^  Flores^  sometimes 
reaches  the  extraordinary  extent  of  40  metres*  ; 
and  it  was  worked  in  1802,  to  the  depth  of 
480  metresf.  Since  1798,  the  value  of  the 
minerals  of ^  Catorce  has  singularly  diminished; 
the  native  silver  is  now  rarely  to  be  seen; 
and  the  metales  colorados,  which  are  an  inti- 
mate mixture  of  muriated  silver,  earthy  car- 
bonated lead,  and  red  ocre,  begin  to  give  place 
to  pyritous  and  coppery  minerals.  The  actual 
produce  of  these  mines  is  nearly  400,000  marcs 
of  silver  annually.^ 

The  mines  of  Pachuca^  Real  del  Monte,  and 
Moran,  are  highly  celebrated  for  their  antiquity, 
their  wealth,  and  their  proximity  to  the  capital. 
Since  the  beginning  of  the  eighteenth  century, 
the  vein  of  la  Biscainay  or  Real  del  Monhf 
has  alone  been  wrought  with  activity.  The 
working  of  the  mines  of  Moran  was  only 
resumed  within  these  few  years  j  and  the  mû 
nerai^  depository  of  Pachuca,  one  of  the  richest 
cf  all  America,  has  been  wholly  abandoned 
since  the  terrible  fire  which  took  place  in  the 
famous  mine  del  EncinOy  which  alone  furnished 
more  than  30,000  marcs  of  silver  annually  §. 
The  wooden  work  which  supported  the  roof 

♦  ISl  feet    Tnmi. 

t  1574  feet.   Trans. 

t  S624%  Kb.  Troj.    Tnm. 

§  19,689  lb.  Troy.    Trunt. 
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of  the  galeries  was  consumed  by  fire^  and  the 
greatest  number  of  the  miners  were  suffooated 
before  being  a)jle  to  reach  the  pit.  A  similar 
conflagration  in  1787,  put  a  stop  to  the  work-- 
ing  ci  the  ipines  of  Bolafios,  which  were  only 
again  beg^  to  be  cleared  out  in  1792. 

The  valley  of  Mexico  is  separated  from  the 
basin  of  Totonilco  el  Grande^  by  a  chain  of  por- 
phyritic  mountains,  of  which  the  highest  summit^ 
is  the  peak  of  the  Jacal,  elevated  according 
to  my  measurement  with  the  assistance  of  the 
barometer,  3124  metresf  above  the  level  of  the 
sea.  This  porphyry  serves  for  base  to  the 
porous  amygdaloid,  which  surrounds  the  lakes 
of  Tezcuco,  Zumpango,  and  San  ChristobaL 
It  seems  to  be  of  the  same  formation  with 
that,  which  in  the  road  from  Mexico  to  Aca« 
pulcD,  immediately  covers  the  granite  between 
Sopilote  and  Chilpansingo,  near  the  village  of 
Acaguisotla,  and  TAlto  de  los  Caxones.  To 
^e  north  east  of  the  district  of  Reaf  del 
Monte,  the  porphyry  is  at  first  concealed  under 
the  cohmtnar  basalt  of  the  farm  of  Regla,  and 
farther  on  in  the  valley  of  Totonilco,  under 
beds  of  secondary  formation.  The  Alpine  lime-' 
stone  of  a  gfreyish  blue,  in  which  is  the  famous 
cavern  of  Danto,  called  also  the  pierced  numn^ 

*  See  mj  Niodkment  Barmetrijue^^.  40— é2  n.  890—812. 
t  10,248feet.    Tram. 
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taiuy  or  the  bridge  of  the  Mother  of  Ghd^j  seems 
to  repb%e  immediately  on  the  porphyry  of  Moran. 
It  contains  near  the  Puerto  de  la  Mesa,  veins 
of  g^ena^  and  we  find  it  covered  with  three 
other  formations  of  not  so  old  an  origin^  which 
naming  them  in  the  order  of  their  superposition, 
are  the  Jura  limestone,  near  the  baths  of  Toto- 
nilco,  the  sht^-free^stone  of  Amojaque,  and  a 
ffyps  of  secondary  formation  mixed  with  clay. 
The  position  of  these  secondary  rocks  which  I 
carefully  observed,  is  so  much  the  more  remark- 
able, as  it  is  the  same  with  that  which  hat 
been  discovered  in  the  Old  Continent,  accord- 
ing to  the  excellent  observations  of  M.  M.  de 
Buch  and  Preieslebeh. 

The  mountains  of  the  district  of  mines  iX 
Real  del  Monte,  contain  beds  of  porphyry, 
which  with  respect  to  their  relative  antifuitjff 
differ  a  good  deal  from  one  another.  The  rock 
which  forms  thé  roof  and  the  ivall  of  the  ar- 
gentiferous veins,  is  a  decomposed  porphyry 
6f  which  the  base  sometimes  appears  clayey, 
and  sometimes  analogous  to  the  splintery  horn- 
stone.  The  presence  of  homblend  is  fVeqiiently 
announced,  merely  by  greenish  stains  inter- 
mingled with  common  and  vitreous  felspar.  At 
very  great  elevations,  for  example,  in  tfie  beau- 
tiful forest  of    oak   and  pine  of  Oyamel,  we 

*  Puenie  de  la  Madre  de  Diot. 
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find  pori^yries  with  a  base  of  pearled  sUmtj 
coBtaining  bedded  and  reniform  obsidian  {en 
couches  et  en  rognonsy 

What  relation  exists  between  these  last  beds» 
which  several  distinguished  mineralogists  con- 
^der  as  volcanic  prodoctions»  and  the  porphy- 
ries of  Pachuca,  Real  del  Monte,  and  Moran, 
in  which  nature  haa  deposited  enormous  masses 
of  sulfuretted  silver  and  argentiferous  pyrites? 
This  problâûQ  which  is  one  of  the  most  difll* 
cult  in  geology»  will  only  be  resolved  whea 
a  great  number  of  zealous  and  intelligent  t«a» 
vellers»  shall  have  gone  over  the  Afeisican  Cor- 
dilleras, and  carefully  studied  the  immense  va- 
riety of  porphyries  which  are  destitute  of  quarts^ 
and  which  abound  both  in  hornblend  and  vi» 
treous  felspar. 

The  district  of  minep  of  Real  del  Mcmte, 
does  not  display  as  at  Freiberg  in  Saxony,  Derby» 
^re  in  England,  or  as  in  the  mountains  pf 
Simapan  and  Tasco  in  New  Spain,  a  great 
number  oi  rich  veins  of  small  extent,  on  a 
small  tract  of  ground.  It  rather  restmbles 
^  mountains  of  iJie  Harts,  and  Schemnitz 
in  Europe,  cnr  those  of  Ouanajraato  and  Potosi, 
in  America,  of  which  the  riches  are  cimtakied 
in  a  few  mineral  depositions  of  very  cousin 
derable  dimensions.  The  four  veins  of  Bis- 
caina,  Rosario,  Cabrera,  and  Bncino,  xun  through 
the  districts  of  Real  del  M«ntp!f  £rom  Moran 
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and  Pachuca,  at  extraordinary  distances^  with-- 
out  changing  their  direction,  and  ahnost  vnth-^ 
out  coining  in  contact  with  other  veins  which 
traverse  or  derange  them. 

The  t^eta  de  la  Biscaina  not  so  ext^ssive,  but 
perhaps  still  richer  than  the  vein  of  Gnanaxu- 
ato,  was  successfnlly  wrought  fronfi  the  sixteenth 
to  the  beginning  of  the  eighteenth  century. 
In  1726  and  1727,  the  two  mines  of  Biscaina 
and  Xacal,  still  produced  together  542,700  marcs 
of  silver*.  The  great  quantity  of  water  which 
filtrated  through  the  crevices  of  the  porpfay- 
ritic  rock,  joined  to  the  imperfection  of  the 
means  of  drawing  it  off,  compelled  the  miners 
to  abandon  the  works  iidien  they  were  yet 
only.  120  metrest  in  depth.  '  A  very  enterprising 
individual,  Don  Joseph  Alexandro  Bustamente, 
"«^as  courageous  enough  to  undertake  a  level 
near  Moran  ;  but  he  -  died  before  completing 
this  great  work,  which  is  2362  metres^  in 
length  from  its  mouth,  to  the  poiirt  where  it 
crosses  the  vein  de  la  Biscainaf  The  direction 
of  this  vein  is  hor;6;  and  its  inclination  is  86** 
to  the  south:  its  extent  is  from  four  to  six 
metres§.  The  direction  of  ^e  .  porphyry  of 
this  district  is  generally  hor.  7-8,  with  an  incli* 

»  356,182  lib.  Troy.    Tr/ms. 

f  393  feet.    Trans. 

J. 7715  feet.    Trans. 

j  Prom  13  to  19  feet.    TVans. 
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nation  of  60*"  to  the  north  cast,  particularly 
in  thé  road  from  Pathnca  to  Real  del  Monte« 
the  level  is  at  first  cut  through  the  solid  rock, 
(querschlagsweise)  in  a  direction  of  hor.  7,  to- 
wards the  west;  but  farther  on  it  takes  its 
way  over  three  different  veins,  hor.  11-12  of 
which  one  alone  the  veta  de  le  Soledad*,  has 
furnished  a  sufficiency  of  silver  minerals  to 
pay  all  the  expences  of  the  undertaking.  Thé 
level  wo»  only  finished  in  1762,  by  Don  Pedro 
Tereros,  the  partner  of  Bustamente.  The  for- 
mer known  by  the  title  of  Couni  de  Régla, 
as  one  of  the  richest  men  of  his  age,  had  al- 
ready drawn  in  1774,  a  net  profit  of  more  than 
26  millions  of  livres  tcwmoist,  from  the  mine 
of  Biscaina.  Besides  the  two  ships  of  war  which 
he  presented  to  King  Charles  the  Third,  one  of 
them  of  120  guns,  he  lent  five  millions  of  fruncsf 
to  the  Court  of  Madrid,  which  have  never  yet 
been  repaid  him.  He  erected  the  great  amalga^* 
mation  work  of  Regla,  at  an  expence  of  10  mil- 
lions§  ;  and  he  purchajsed  estates  of  an  immense 

*  It  is  believed  that  this  vein  is  the  same  irith  that  which 
M.  D'Elhuyar,  began  to  work  in  the  pit  of  Cambrera,  at 
Moran.  It  appeared  to  me  however  that  the  vcta  de  Ca* 
brèrap  is  rather  the  same  with  that  of  Semta  Brigida,  and, 
that  its  principal  wealth  is  to  be  found  in  fidkmiog  it 
towards  the  mine  of  Jesus. 

+  £  1,0*1,750  Sterling.    Tram. 

t  rf  208,350  Sterling.    Trans. 

i  iS 416,700 Sterlmg.    Trans.. 
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eaileot»  amd  left  a  fortune  to  bis  chUdreb^  which 
htts  <mly  been  equalled  in  Mexico,  by  that  of 
the  Count  de  la  Yalenciana* 

The  let  el  of  Moran  traverses  the  vein  of  la 
BisoamOf  in  the  pit  of  San  {Lamon,  at  a  depth 
of  210  metoes^y  below  the  level  of  the  surface, 
OB  which  the  baritels  a  chevaux  are  placed. 
The  profit  of  the  proprietor  has  been  annually 
diminishing  mtte  1774.  In  place  of  cutting 
jfukries  of  inveUiffotion^  to  discover  the  vein 
on  a  great  extent,  they  continued  their  swiing 
qHratwHi  to  a  depth  of  97  metres  below  the 
kvelf.  At  that  depth,  the  vein  pareserved  its 
gJMà  wealth  in  mlfuretted  silyer,  mxéà  with  na* 
tÎT0  silver,  hut  the  abundance  of  water  increased 
to  such  a  degree,  that  i%  hariteht  each  of  which 
required  more  than  40  h<Mrses,  were  not  suffi* 
âent  to  dtaw  it  off.  In  1783,  the  weekly  ex- 
pence  amounted  to  45,000  francsj;.  After  the 
death  <tf  the  dd  Count  de  Régla,  the  works 
were  suspended  till  1701,  when  they  ventured 
to  re-establish  all  the  baritek.  The  expence 
of  these  machines  which  drew  up  the  water, 
not  by  means  of  pumpSfhvA  by  bags  suspended 
to  ropes,  then  amounted  to  more  than  750,000 
francs  pw  anniim§*    At  length  they  reached 

•  688  feet.    Trans. 

t  817  feet.     Trmm. 

t  101875  SterKng.     Tram. 

f  If  81,252  Sterling.    TVoM. 
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the  deepest  point  of  the  mine^  which  aeeording 
to  my  measurements*  is  only  3S4  metresf  above 
the  level  of  the  lake  of  Zumpango;  h«t  the 
minerals  which  they  extracted  did  not  ami» 
pensate  the  expence  of  the  proeessy  and  ^ 
mine  was  agpatin  abandoned  in  1801. 

It  is  surprizing  that  they  never  thought  of 
snbstitating  to  this  wretched  plan  of  drawii^ 
off  the  water  by  bags,  proper  pnmp  apparatm» 
put  in  motion  by  horse  hariteUj  by  hydraulical 
wheeb»  or  by  machines  moved  by  a  column  of 
water  {cokmne  d^eau).  A  level  begun  at  Paehuca, 
or  lower  down  towards  Gtasave  in  the  valley  of 
Mexico^  would  have  exhausted  the  mine  of  Bis* 
cainaatthe  pit  of  San  Ramon,  for  a  depth  of  370 
lkietres|.  Thesame  object  could  be  attained  at 
less  expence,  by  following  the  project  of  M.  D'EU 
blyar,  in  placing  the  mouth  of  a  new  level  neai^ 
Omitlan,  in  the  road  which  leads  from  Morui,  té 
the  place   of  amalgamation  at  Reghu    This 

*  I  ftwnd  the  absoltite  height  of  the  kke  ef  Zvaqpaagi^ 
2384  metres (7492 feet.  Tram.);  the  pit  ef  Banmi  2815 
metres  (d2SS  feet.  Tram.)  ;  now  the  deepest  point  ef  the 
mine  of  Biscaua  is  S07  metres  (1006  feet.  Tram.'  below 
the  tqpper  mouth  of  the  pit.  I  insert  these  results  here, 
because  m  the  country  it  is  generaHy  beltered,  that  Ae 
winte  ef  ilie  Red  dd  Mcinte,  hm  dreads  lasclwt  dw 
level  of  the  salt  lake  of  Tezeuco. 

t  I0e2feet.    Tram. 

\  1218  feet.    Tram. 
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last    level    before  reaching   3800    metres  *  in 
lengthy  would  cut  the  vein  of  Biscaina* 

The  very  wise  plan  which  the  Count  de  Régla 
at  present  follows  is,  to  leave  off  the  clearing  of 
the  old  works,  and  to  examine  the  mineral 
depository  y  in  points  where  it  has  never  yét 
been  worked  {in  unverfahrenem  felde).  In 
studying  at  Real  del  Monte,  the  surface  and 
undulations  of  the  ground,  we  observe  that  the 
vein  of  Biscaina  has  furnished  for  three  cen- 
turies its  greatest  riches  on  a  single  point, 
that  is  to  say,  in  a  natural  deepening  (enfonce-^ 
ment)  contained  between  the  pits  of  Dolores, 
,  Joya,  San  Cayetano,  Santa  Teresa,  and  Gauda- 
lupe.  The  pit  from  which  the  greatest  quan- 
tity of  silver  minerals  has  been  extracted,  is  that 
of  Santa  Teresa.  To  the  east  and  west  of 
tins  central  point,  the  vein  is  strangled  for  â 
distance  of  more  than  400  metresf .  It  pre- 
serves its  primitive  direction,  but  being  des- 
titute of  metals,  it  is  reduced  to  an  almost 
imperceptible  vein.  For  a  long  time  it  was 
believed  that  the  vein  of  Biscaina  was  in- 
sensibly lost  in  the  rock;  but  they  discovered 
in  1798  very  rich  metals,  at  a  distance  of 
more  than  500  metresj;,  to  the  east  and  west 
of.  the  centre  of  the   old  works»    They  then 

♦  12,466  feet.    Tram. 
+  1812  feet    Tram. 
X  1640  feet.    Trans. 
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sunk  the  pits  oi  S^au  Ramon  and  San  Pe^ 
dro;  and  they  discovered  that  the  vein  re- 
sumed its  old  power,  and  that  an  immense 
field  was  opened  to  new  undertakings.  When 
I  visited  the  mines  in  the  nuHith  of  May 
1803,  the  pit  of  San  Ramon  was  only  then  30 
metres  in  depth*  j  and  it  will  be  nearly  240 
metres!  to  the  bottom  of  the  level  of  Moran, 
which  is  itself  still  distant  45  inetres|  from 
the  point  which  corresponds  to  the  intersection 
of  the  new  pit,  and  the  roof  of  the  leveL  In 
its  present  state,  the  mine  of  the  Count  de 
Régla,  annually  yields  more  than  from  60  to 
60/X>0  marcs  of  silver §. 

The  vein  of  Biscaina  contains  in  the  pointa 
of  the  principal  mines,  lacteous  quartx^  which 
frequently  passes  into  splintery  homstone,  ame* 
thyst,  carbonate  of  lime,  a  little  of  sulfate  of 
barytes,  sulfîiretted  silver  mixed  with  native 
silver,  and  sometimes  prismatic  black  silver 
(gprëdjflaserz)f  dull  red  silver,  galena  and  py- 
rites of  iron  and  copper.  These  same  silver 
minerak  are  found  near  thç  surface  of  the 
ground  in  a  state  of  decomposition,  and  mixed 
witii  oxide  of  iron,  like  the  pacù9  of  Peru. 
Near  the  pit  of   San   Pedro,  the  pyrites  are 

*  98  feet.    Trans. 

t  787  feet.    Trans. 

t  147feet.    Trans. 

§  From  3^816  to  39,378  lb.  Troy.  Tram. 
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sometimes  richer  io   silver  than  the  mine  of 
-«ilftiiMted  flilver. 

,   The  mkesof  Monn  fonnerly  of  great  ce- 
lebrity» hare  been   abandoned  for    40  years» 
on  accoont  of  the  abundance  of  water  which 
they  could  mA  draw  off.    In  this  district  of 
ttihns,  which  is  in  the  vicinity  of  that  of  ReiJ 
.ôéA  Monte,  sear  the  mouth  of  the  great  level 
of  Bisoatna»  thwe  was  placed  in  1801  a  ma- 
•ifiiine  i  colomne  cTMmof  which  the  cylinder 
'is    96  oentin^etres  lin  height,  and  16  in  d^a^ 
jttetar^.    Thb  rnadnns    the  first  of  the  kind 
0vtr<  caustruoled  in  America,  is  much  soferkft 
to  those  of  the  mitiies  of  Hungary.    It  w» 
eseeutcd  agreeahly  to  the  calculMions  and  fitans 
:t£.M.  del  Rio,  professor.of  mineralagy  in  Mexico, 
-mkm  has  visited  the  fBMt  celebrated  Baines  ^ 
JEunqpe,  Bnd  who  possesses. at  <mcû  the  most 
mëà  and  various  aotpiisitioiis.    The  merit  0f 
Earn  eaeorttion  ii.4ue  to  M.  Lacbanasée  a  Bra* 
Inmt  artist  of  great  talents,  who  has  9iM  i^Ued 
wf  tov  Ûm  Sflhid  of -mines  of  Mexkio,  a  veiy 
jpttnackafalpvoallecAton^Qf  models,  fer  the  m^  ^ 
:«tadeDti  x>i  jnedMttCs  and  hydvodunaioâflksf  * 
Jt  lis  to  be  MgroMed  tlmtthw  fbe  «nadMueiin 
^«èieh.the  Mgulator  tt  the  suekers];  is  {Hit  in 

*  10.23  by  6«8&-iDQbsi.    Thim^ 
i  SseVol.i.p.tl6. 
I  Mmipda  mnmi€  &Ai»m«to,eàîtiea  of  NT.  Schreiber» 
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Motion  by  a  particular  mechcmism,  "vmB  ptaoêâi. 
in  a  sitoatifm  where  there  is  gnat  difficttltyn 
^rocuiin^  a  ralficieney of  water  to  koep  it  grâig. 
When  I  was  at  Moran,  the  punkpg  coidd  «dly 
wotic  three  hours  a  day.  The  comtmctiôa  of 
the  machine,  surid  the  aqtieduets  coét  'SOjOM 
{Âastres^;  tiiiey  did  not  at  first  cdcukte  mi 
m<H*e  than  half  of  the  expence,  and  they  iiia^ 
gtned  the  ma^is  of  water  to  be  TetycMsidefii- 
ble;  but  the  yeiarin  which  the  "water  was  mèa^ 
sured  being  exeeedingfly  rainy,  it  tn^ai»  be- 
Ueved  to  be  nnich  more^  abundant  thitn  it 
actually  was.  It  is  to  be  h6ped  that  the  ti&vf 
ciUial  which  was  gt^ing  On  in  1803,  and  Hrlrièh 
Will  be  5000  meftresf  in  length,  will  remedy 
thn  want  of  water,  and  that  the  vein  of  Mo^ 
ran  (hor.  Of  inclined  M"*  to  thé  north  easi)> 
will  be  found  as  rich  at  gteat  depths,  as  the 
ihareholders  of  the  mine  suppose.  M;  del  'Rio, 
on  my  arrival  in  New  Spain  had  no  other  view 
bât  tiiat  of  pi!t>fing  to  the  Mexican  minens  the 
^tffect  of  marines  of  this  nature,  ahd  lÊke  pos« 
flbttlty  ù{  Contracting  .thefti  in  the  country. 
Has  object  has  been  in  pttrt  attained;  aiîd 
il  will  be  ttuch  ttim*e  evidently  «ittaiikied 
when  such  a  machine  shkll  be  placed  in  the 
mine  of  Rayas,  at  Gtateatukto,  in  that  of  the 

♦  Mojm  steifirtg.  inwké 

t  16,«Mreet.  ZVoMi» 
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Count  de  Regia>  at  Real  del  Monte,  or  in 
those  of  Bolaik>s  where  M.  Sonneschmftdt^^ 
counted  nearly  40Q0  horses  and  mules  employed 
in  movingc  the  haritels. 

The  mines  of  the  dUtrict  ijf  Tmco,  sitoated 
on  the  western  slope  of  the  Cordillera,  have 
lost  their  antient  splendour,  since  the  end  of  tibe 
last  century  ;  for  in  their  present  state,  the  veins 
of  Tehuilotepec,  Sochipala,  Cerro  dd  Limon, 
San  Estevan,  and  Gautla,  do  not  altog^ether 
yield  more  than  60,000  marcs  of  silver  annually  f. 
During  the  year  1752  and  the  ten  following 
/years,  the  mines  of  Tasco  were  wrought  vnth 
the  greatest  activity  and  success.  This  acti- 
vity was  owing  to  the  enterprising  mind  of 
Joseph  Laboi'de,  a  Frenchman,  who  came 
into  Mexico  very  poor,  and  who  in  1743,  ac- 
quired immense  wealth  in  the  mine  of  la  Ca- 
fiada  of  the  Real  de  TIapujakua.  We  have 
already  spoken^  in  another  place  of  the  re^ 
verses  of  fortune  several  times  experienced  by 
this  extraordinary  man.  After  building  a  church 
at  Tasco,  which  cost  him  400,000  piastres,^ 
he  was  reduced  to  the  lowest  poverty,  by  the 
rapid  decline  of  those  very  mines,  from  which 

^.Sonneschmid.  p.  241. 
t  89,878  lb.  troy.    Trans* 
t  Vol.  ii.  p.  186.  . 

§£37,507  Sterling.    Trms. 
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he  had  MiEually  flrawnfroiii  2  to  300^000^  marcs 
of  silver.    Tfee  archbbhop  having  given  him 
permission   to  sell  a  golden  snn  enriched  with 
diamonds^  with  which  he  had  adorned  the  taber*^ 
nacleoftiiechurjchof  Tasco,  he  withdrew  to  Zaca- 
tecas  with  the  produce  of  this  sale,  which  amounted 
to  100,000  piastresf.  The  district  of  mine»  of  Za- 
catecas  'was  then  in  such  a  state  of  abandonment, 
that  it  scarcely  furnished  fifty  thousand  marcs;}; 
of  silver   annually    to    the    mint   at   Mexico. 
Laborde   undertook  to    clear  out  the  famous 
mine  of   Quebradilla,  in  which  undertaking  he 
lost  all  his  property,  without  attaining  his  ob- 
ject.    With  the  small  capital  which  remained 
to  him,  he  began  to  work  on  the  veta  grande^ 
and  sunk  the   pit  of  La  E^peranza,  when  a 
second    time   he    acquired    immense    wealth. 
The  silver  produce  of  the  mine  of  Zacatecas 
rose  then  to  500,000  marcs§  per  annum;  and 
though  the  abundance  of  metals  did  not  long 
continue  the  same,  he  left  at  his  death,   a  fortune 
of  neariy  three  millions  of  livres  Tournois  ||.  He 
compelled  his  daughter  to  enter  into  a  convent, 
that  he  might  leave  his  whole  fortune  to  an  only 
son,  who  afterwards  voluntarily  embraced  the 

•  From  131,268  to  l96,8Mlb.  troy.    ZVoiu. 
f  j^l  ,876  sterling.     Tram, 
i  82,8151b.  troy.    Tram, 
i  828,1581b.  troy. 
H  1^186,010  sterling.    Tram. 

VOL.  m.  a 


Digitized  by  VjOOQ iC 


226       POLITICAL  ESSAY  ON  THE         [book  iV. 

ecclesiastical  office*  In  Mexico,  and  CTery 
where  else  in  the  Spanish  provinces,  it  is  ex- 
tremely rare  to  see  children  following  the  pro- 
fession of  their  fathers;  and  we  do  not  find 
there,  as  in  Sweden,  Gennany,  and  Scotland, 
/families,  in  which  the  business  of  miner  is 
hereditary. 

The  veins  of  Tasco,  and  the  Real  de  Te- 
huilotepec,  traverse  arid  mountains,  furrowed 
by  very  deep  ravins.  The  oldest  rock  which 
appears  at  the  surface  in  this  district  of  mines, 
is  the  primitive  slate  (thonschiefer^)  which 
passes  into  the  micaceous  slate.  Its  direction 
is  hor.  3 — 4;  and  its  inclination  40**  to  the 
north-west,  as  I  observed  in  the  Cerro  de  San 
Ignacio,  and  to  the  west  of  Tehuilotepec,  in 
the  Cerro  de  la  Compajia,  where  Cortez  began 
his  gallery  of  investigation.  The  micaceous 
slate  probably  reposes  on  the  granite  of  Zum- 
pango,  and  on  that  of  the  valley  of  Papagallo  ; 
and  it  appears  covered  near  Achichintla,  and 
Acamiscla,  with  a  porphyritic  formation,  which 
contains  both  common  and  vitreous  felspar,  and 
beds  of  blackish  brown  pitch  stone  (pechstein.) 
In  the  environs  of  Tasco,  Tehuilotepec,  and 
Limon,  primitive  slate  serves  for  base  to  the 
bluish-grey,  and  frequently  porous  compact  lime- 
stone belonging  to  the  alpine  formation.  This 
limestone  contains  many  subordinate  bedSf  some 
•f    lamellar    gyps,   and   others   of  slate -clay  » 
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as- 
(schie/ertfion)  charged  with    carbon.       In 

cending  from  the  banks  of  the  lake  of  Tuspa 
to  the  Subida  de  T<isco  el  Viefo,  we  found 
petrifactions  of  trochites^  and  other  univalve 
shells  contained  in  this  limestone.  The  stra- 
tification was  very  marked,  but  its  banks  follow 
by  groups  different  directions  and  inclinations. 
A  grey  stone  with  a  calcareous  cement  reposes 
on  this  limestone  of  Tasco,  the  same  with  that 
which  covers  the  plains  of  Sopilote,  and  the 
fertile  table  land  of  Chilpansingo. 

The  district  of  mines  of  Tasco,  and  of  the 
Real  de  Tehuilotepec  contains  a  great 
number  of  veins,  which  with  the  exception 
of  the  Cerro  de  la  Compaîîa,  ai*e  all  directed 
fvom  the  north-west  to  the  south-east,  hor.  7 
— r9.  These  veins,  like  those  of  Catorce,  tra- 
verse both  the  limestone  and  the  micaceous 
slate  which  serves  for  its  base  ;  and  they  ex- 
hibit the  same  metals  in  both  rocks.  These 
metals  have  been  much  more  abundant  in 
the  limestone.  The  mines  have  become  ex- 
tremely poor  since  they  were  compelled  to 
work  the  veins  in  the  micaceous  slate.  A 
very  intelligent  and  a  very  active  miner,  Don 
Vicente  de  Anza,  wrought  the  mines  of  Te- 
huilotepec to  the  depth  of  224  metres^,  and 
he  cut    two    excellent   levels  for    a  length  of 

•  734  feet.    7rans. 

a2 
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1200  metres*;  but  unfortunately  he  found  that 
the  same  veins  which  had  furnished  consider- 
able riches  at  the  surface  of  the  earth,  were 
at  great  depths  as  poor  iii  red  silver  minerals, 
is  abundant  in  galena,  pyrites,  and  yeUow 
blende. 

An  extraordinary  event  which  happened  on 
the  l«th  February,  1802,  completed  the  ruin  of 
the  miners  of  this  district.  The  mines  of  Te- 
huilot^ec  like  those  of  Guautla,  have  at  all 
times  wanted  the  necessary  water  to  put  in 
motion  the  bocards  and  other  machines,  which 
prepare  the  minerals  for  the  process  of  amal- 
gamation. The  most  abundant  stream  used 
in  the  works,  issued  from  a  cavern  in  the  lime 
rock,  called  the  Cueva  de  San  Felipe.  This 
rivulet  was  lost  in  the  night  between  the 
16th  and  17th  of  February,  and  five  days 
afterwards,  a  new  spring  was  found  at  five 
leagues  distance  from  the  cavern,  near  the 
village  of  Platanillo.  It  has  been  proved  by 
researches  of  the  greatest  interest  for  geology, 
of  which  I  shall  speak  in  another  place,  that 
there  exists  in  this  country,  between  the  vil- 
lages of  Chamacasapa,  Platanillo,  and  Tehui- 
lotepec,  in  the  bosom  of  calcareous  mountains, 
a  series  of  caverns  and  naturid  galleries,  and 
that    subterraneous    rivers,   like   those  of  the 

»  3936  feet.  Trans. 
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coanty  of  Derby  in  England,  traverse  those 
galleriesy  which  communicate  with  one  another^ 

The  vein»  of  Tehuilotepec  are  in  general 
western  (spatgiinge)',  they  are  from  two  to 
three  metres  in  extent^^  and  being  separated 
from  the  rock  by  a  strip  of  clayey  slime^ 
they  form  several  lateral  branches,  which  eu- 
rich  the  principad  vein  where  they  aecompam^ 
{se  trainent)  it.  Their  àtmcture  has  this  par- 
ticularity^  that  the  metallick  mineral  is  rarely 
disseminated  throughout  all  the  gangue,  but 
collected  in  a  single  band,  which  is  sometime» 
near  the  roof^  and  sometimes  near  the  wall  of 
the  vein.  In  general,  the  mineral  depositories 
of  Tasco  and  Tehuilotepec  are  extren^ely  m- 
constant  in  their  pi*oduce.  As  to  the  nature 
of  the  mass  of  which  they  are  constititted^  I 
perceived  four  very  dtffi^eirt  famuithns  &f 
veins,  viz« 

1.  Oxide  of  brown,  red,  aad  yeUow  irotk,  io 
which  native  a«d  sulfvur^tted  silter  are  difse'* 
miBated  iti  impa^^i4^  palrcéls;  lâin^  of  br{>WD 
ceUalar  if  on,  speculary  iroti,  a  little  gialelia, 
and  magnetic  iron,  and  U«e  carbonated  OfOf* 
per.  This  formation,  analogous  to  Ihat  of  the 
PM9S  of  FuantestisyaML,  and  Pasco  in  Peru,  is 
designated  at  Tehuilotepec,  by  the  name  of 
tepostel.    It  is  found  at  small  depths /rom  the 
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surface  {in  ausgehenden)  in  the  mines  of  San 
Miguel,  San  Estevan,  and  La  Compana,  near 
Tasco,  as  well  as  at  the  Cerro  de  Garganta, 
near  Mescala,  The  teposteU  is  generally  not 
80  rich  as  the  Pasco  of  Peru  ;  hut  is  so  mucji 
the  richer  at  Tasco,  as  the  oxide  of  iron  is 
more  mixed  with  azure  of  copper;  but  it  ge- 
nerally, however,  does  not  contain  more  than 
four  ounces  of  silver  per  quintal. 

2.  Calcareous  spar,  a  little  galena,  and  trans- 
parent lamellar  gyps,  containing  drops  of  wate 
with  air  and  filiform  native  silver.  This  small 
and  very  remarkable  formation,  which  has  been 
also  observed  in  the  mountains  of  Saltzbourg, 
is  found  at  the  depth  of  more  than  100  metres* 
on  the  vein  of  Trinidad,  which  is  the  continu- 
ation of  the  vein  of  San  Miguel,  in  a  point  where 
the  wall  is  not  gyps,  but  compact  limestone. 

3.  Quick  red  silver,  brittle  vitreous  silver 
{spTddglaserz)^  much  yellow  blende,  galena, 
very  few  pyrites  of  iron,  calcareous  spar,  and 
lacteous  quartz.  This  formation  which  is  the 
richest  of  all,  displays  the  remarkable  pheno- 
menon, that  the  minerals  the  most  abundant 
in  silver,  form  spheroidal  balls,  from  ten  to 
twelve  centimetres  in  diameter,!  in  which  red 
silver,  mixed  with  brittle  vitreous  silver,   and 

•  S2S  feet.  Trant. 

t  Fiom  S.9S— to  i.71  inches.    Tram. 
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native  silver,  alternate  with  bands  of  quartz. 
These  bsdk,  which  have  been  seldom  seen 
but  betweoi  15  and  60  metres^  of  depth,  are 
glued  in  a  gangue  of  calcareous  and  brownish 
sp^r.  They  have  been  observed  in  the 
three  veins  of  San  Ignacio,  Dolores,  and 
Perdon,  of  which  the  masses  are  filled  with 
drusesy  lined  with  beautiful  chrystals  of  car- 
bonate of  lime. 

4.  Much  argentiferous  galena,  which  is 
richest  in  silver  when  the  separated  pieces 
possess  the  smallest  grains;  much  yellow 
blende;  few  pyrites;  quartz,  and  calcareous 
qmr,  in  the  mines  of  Socabon  del  Re,  and 
de  la  Marquesa. 

All  these  veins  run  through  a  table  land  of 
from  17  to  1800  metres  in  elevationf  above  the 
surface  of  the  sea,  which  enjoys  a  temperate 
climate,  very  favourable  to  the  cultivation  of 
the  cerealia  of  the  Old  Continent. 
.  When  we  ta^e  a  general  view  of  the  mining 
<^nttions  of  New  Spain,  and  compare  them  with 
those  of  the  mines  <^  Freiberg,  the  Hartz,  and 
Schemnitz,  we  are  surprised  at  still  finding  in  its 
infancy,  an  art  which  has  been  practised  in 
America  for  these  three  centuries,  and  on 
which,  according  to  the  vulgar  prejudice,   the 

*  Between  48  and  196  feet    Tram. 

t  Rrom  5556.  to  5910  feet.    Tnm.  <^ 


Digitized  by  V^iOOQlC 


232       POLITICAL  ESSAY  ON  THE         [book  iv, 

prosperity  of  these  ultramarine  establishmetits 
depends.  The  causes  of  this  phenomenon  camiot 
escape  those,  who  alter  visiting  Spain,  France, 
and  the  western  parts  of  Germany,  have  fleeii 
that  mountainous  countries  still  exist  in  the 
c^itre  of  civilized  Europe,  in  which  the  mining 
operations  partake  of  all  the  barbarity  of  'die 
middle  ages.  The  art  of  mining  camiot  make 
great  progress,  where  the  mines  are  dispersed 
over  a  great-  extent  of  ground,  wh^e  the  go^ 
vernment  allows  to  the  proprietors  the  full 
liberty  of  directing  the  operations  without 
controul,  and  of  tearing  the  minerals  from  the 
bowels  of  the  *earth,  without  any  consideration 
of  the  future.  Since  the  briUiant  period  of 
the  reign  of  Charles  the  âth,  Spanish  Ameri* 
ca  has  been  separated  from  Eur<^e,  with 
respect  to  the  communication  of  discoveries 
useful  to  society.  The  imperfect  knowledge 
which  Was  possessed  in  the  16th  century  re- 
lative to  mining  ^nd  smelting,  in  Grermàny, 
Biscay,  and  the  Belgic  provinces,  rapidly  pass- 
ed into  Mexico  and  Peru,  on  the  firkt  ^^fo- 
nizatioH  of  these  countries;  but  since  thi^  pe« 
riod,  to  the  reign  of  Chwles  the  third,  the 
American  mmers  have  learned  hardly  any 
tibing  from  the  £ur^[)eaQ0,  but  the  blowing  up 
with  powder*,    those    rocks  which  resist   the 

*  This  art  was    ùolj  introduced    iota    te  ttines    of 
Europe  towards  the  year  1613  (Daubuisson,  t.  i,  p.  95.) 
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pmtUfoU.s  This  King  and  his  successor  have 
shewn  a  praiseworthy  desire  of  imparting  to 
the  colonies  all  the  advantages  derived  by 
Europe  fr<»n  the  improvement  in  machinery, 
the  progress  of  chemical  science,  and  their 
Application  to  metallurgy.  Çrermau  miners 
have  been  sent  at  the  expence  of  the  court  to 
Mexico,  Pern,  and  the  kingdom  of  new  Gre- 
nada; bnt  their  knowledge  has  been  ei  no 
utility,  because  the  mines  of  Mexico  are 
considered  as  the  property  of  the  individuf^ls 
who  direet  the  operations,  without  the  go- 
vemmient  being  allowed  to  exercise  thç  smallest 
inflnenee. 

We   shall   not  here  undertake  to  detail  the 
defects  which  we  believe  we  have  observed  in 
tile  administration  of  the  mines  of  New  Spain, 
but  «hail  confine  ourselves  to  general  considé- 
rations,  remarking    whatever    appears    to    us 
worthy  of  fixing  the  attention  of  the  European 
traveller.       In    the    greatest   number    of   the 
Mexican  mines  the  operations  with  the  poinU 
rohf  which  requires  the    greatest    address   on 
the  pstft  of  the  workman,  are  very  well  exe- 
cuted.   It  is  to  be  wished  that  the  maliet  wm 
somewhat  less  heavy  ;  it  is  the  same  itistfftttieM 
which  the  German  miners  used  in  the  tim^  df 
Charles  the  5th.      Small  moveable  forges  are 
placed  in  the  interior  of  the  mines,  to  reforge 
the  point  of    the    pointroles,   when    they  are 
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unfit  for  working.      I  reckoned    16   of  these 
fbrges  in  the  mine  of  Y alenciana  ;  and  in  the 
district  of  Guanaxuato,  the  smallest  mines  have 
at  least  one  or  two.     This  arrangement  is  very 
useful^   particularly  in  mines  which  employ  even 
1500  workmen,  and  in  which  there  is  c<Misequently 
an  immense  consumption  of  steel.     I  could  not 
pi-aise    the  method    of   hUnving    with  powder. 
The  holes  for  the  reception  of  the  cartridge, 
are  generally  too    deep,    and   the   miners  are 
not    sufficiently  careful  in  stripping   the   part 
of  the  rock  intended  to  yield  to  the  exj^osion. 
'  A  great  waste  of  powder  is  consequently  oc- 
casioned by  these  defects.      The  mine  of  Va- 
lenciana  consumed^  from  1794  to  1802,   pow* 
der  to  the  amount  of  673,676  piastresf,  and  the 
mines    of  New   Spain  annually  require    from 
12   to    14,000  quintals.     It   is    probable    tlmt 
two    thirds  of  this   quantity  is   uselessly  em- 

•  In  1799—63,375  piastres;  in  1800—66,493  piastres  :  in 
1801—78,243  piastres;  in  1802—79,903  piastres.  The 
miner  is  paid  at  Guanaxuato,  for  a  hole  of  Im.  5  in 
depth  (4  feet  11  inches.  Trans.)  12 francs  (ten  shillings); 
fbr  a  hole  of  im.  9  (75,8  inches)  in  depth,  9  francs 
(78.  6d.)  without  including  powder  and  tools,  which 
are  furnished  to  him.  In  the  mine  of  Valendana, 
nearly  600  hol^  jy  tno  men  each  are  made  every  24 
hours. 

t  ^147,377  Sterling. 
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ployed.  At  Ghapoltepec,  near  Mexico,  and  in 
the  mine  of  Rayas  near  Guanaxuato,  some  ex- 
periments have  been  made  of  the  method  of 
blowing  J  proposed  by  M.  Baden  ;  a  method  by 
which  a  certain  volume  of  air  must  be  left  be- 
tween the  powder  and  the  wadd.  Although 
these  experiments  have  proved  the  great  ad- 
vantage of  the  new  method,  the  old  has  still 
continued  to  prevail,  on  account  of  the  small 
degree  of  interest  taken  by  the  master  miners 
m  ref(Hining  the  abuses,  and  perfecting  the 
art  of  mining. 

The  lining   with   wood    is    very   carelessly 
performed,     though    it    ought    the    more    tq 
engage    the    consideration    of  the  proprietors, 
as  wood   is   becoming  year   after  year    more, 
scarce  on  the  table  land  of  Mexico.     The  nmsan^ 
work  employed  in  the  pits  and  galleries^,  and 
especially  the  walling  with  lime,  deserves  a  great 
deal  of   praise.      The  arches  are  formed  with 
great   care,   and  in  this  respect  the   mines  of 
Guanaxuato  may  stand  a  comparison  with  what- 
ever is  most  perfect  at  Freiberg  and  Schemnitz, 
The  pits  and  still  more  the  galleries  of  New 
Spain,  have  generally  the  defect  of  being  dug 
in  too  great  dimensions,  ^^(artstosshdhe)  and  of 
occasioning,  by  that  means,  very  exorbitant  ex- 

*  Especially  in  the  mines  of  Valenciaoâ,  Guanaxuato, 
and  the  Real  del  Monte. 
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pences.  We  find  galleries  at  Valenciana*, 
executed  with  the  view  of  investi^ating  a 
sterile  vein,  of  a  height  of  eight  or  nine  metres  f. 
They  have  taken  it  into  their  heads,  that  this 
great  height  facilitates  the  renovation  of  the 
air;  but  the  ventilation  solely  dépends  on  the 
equilibrium  and  difference  of  temperature  be-' 
tween  two  neighbouring  colunms  of  air.  They 
believe  also,  equally  without  any  foundation, 
that,  in  order  to  discover  the  nature  of  a  very 
powerful  vein,  very  large  ^^alleries  ofinpestiffa^ 
tion  are  requisite,  as  if  in  mineral  depositories  o€ 
from  twelve  to  fifteen  metres  |  in  extent,  it 
were  not  better  to  cut  from  time  to  time  mail 
crass  galleries  towards  the  waU  and  the  ro^  fisr 
the  purpose  of  discovering  whether  the  mass  of 
the  vein  begins  to  grow  richer.  The  absurd 
custom  of  cutting  every  gallery  in  such  enondoiis 
dimensions,  prevents  the  proprietors  firom  mid* 
tiplying  the  labtmrs  of  investigation^  so  indispen- 
sible  for  the  praservatkn  of  a  mine,  and  the 
length  of  duration,  of  the  works.  At  Guanaxnato, 
the  breadth  of  the  oblique  pitli  dug  stair^ 
wise,  is  frcnoi  ten  to  12  metres  §;  and  the  perpeâ* 
dieular  pits  are  generally  six,  eight,  or  ten 
metres  II    broad.       The  enormous  quantity  of 

*  Canon  de  la  Soledad. 
t  26  or  29  feet.     Tram. 
%  Fratt9Bt^4«foet.    Trims. 
§  From  32  to  36  feet.     Tram* 
II  19,  26,  or  32  feet.    Trans. 
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OEtinerals  ctxtracted  from  the  mines,  and  thé  ne- 
cessity for  the  cables  attached  to  six  or  eight 
kar$e  hariteU  to  enter  them,  necessarily  occasion 
the  pits  of  Mexico  to  be  made  of  greater  dimen- 
^ons  than  those  in  Germany  ;  but  the  attempt 
which  has  been  made  at  Bolaiios  to  separate  by 
a  beam,  the  cables  of  the  baritek  has  safficiently 
proved  that  the  breadth  of  the  pits  may  be 
dioûni^d  without  any  danger  of  the  ropes 
entangling  in  their  oscillating  motion.  It  would 
m  general  be  very  useful  to  make  use  of  cask$f 
ar  rectangular  parallelopipeds,  instead  of 
leathern  bags  suspended  to  the  cables  for  the 
extraction  of  the  minerals.  Several  pairs  of 
ttjuese  casks  rubbing  with  their  wheels  against 
the  conducting  heamsf  might  ascend  and  descend 
in  the  same  pit. 

The  greatest  fault  observable  in  the  mines  of 
New  S^pain»  and  which  venders  the  working  of 
theva  ^xteemely  expensive,  is  the  want  of  com- 
miinicatîon  b^ween  the  different  works.  They 
r€)semUe  ill  cojistructed  buildings,  when  to  pass 
fom  eme  adjoining  ro^m  to  another,  we  imi^t  go 
«iiwl  the  whol^  house.  This  mine  of  Yâleociana 
h  ver^r  justly  admircMl  on  account  of  its  wealth,  the 
mtglHiomcp  of  its  walling^  and  the  faciJdty  with 
"P^hîchitiî^  entered  by  spacious  and  commodious 
ilmftsi  bat  y«t  U  eichibiits  <Hily  a  union  of  smaU 
works  too  irregular  to  merit  the  appellation  of 
gradual  wéuè^  {êtmxrg^na  grëdàns)  they  are  true 
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sacks,  with  only  one  opening  at  the  top,  and 
without  any  lateral  communication.     I  mention 
this  mine,  not  because  it  is  noiore  faulty  than  the 
others   in    the    distribution  of  its  labours,  but 
because  it  ought  naturally  to  be  believed  better 
organized.      As    subterraneous    geometry    has 
been  entirely  neglected  in  Mexico,  till  the  es- 
tablishment of  the  school  of  mines,  there  is  no 
plan  in  existence  of  the  works  already  executed. 
Two  works  in  that  labyiinth    of  cross  gaUeriesy 
and  interior  pits  may  happen  to  be  very  near 
one  another,  without  its  being  possible  to  per- 
ceive it.  Hence  the  impossibility  of  introducing 
in  the  actual  state  of  the  most  part  of  the  mines 
of  Mexico,  the  wheeling  by  means  of  harrows 
or  dogsy  and  an  economical  disposition   of  the 
places  of  assemblage.     A  miner  brought  up  in 
the  mines  of  Freiberg,  and  accustomed  to  see  so 
many  ingenious  means  of  conveyance  practised, 
can  hardly  conceive  that,  in  the  Spanish  colonies, 
where  the  poverty  of  the  minerals  is   united 
to   a  great  abundance  of  them,  all  the  metal 
which  is  taken  from  the  vein,  should  be  carried 
on  the  backs  of  men.      The  Indian  tenateros 
who  may  be  considered  as  the  beasts  of  burden 
of  the  mines  of  Mexico,  fèmain  loaded  with  a 
weight  of  from  225  to  350  pounds*  for  a  space 
of  si^  hours.      In  the  galleries  of  Yalenciana 

*  From  242  to  3771b.  avoird.    Trant^ 
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and  Rayas,  they  are  exposed  as  we  have  al- 
ready observed  in  speaking  of  the  health  of  the 
miners*  to  a  temperature  of  from  22**  to  25'*f  ; 
and  daring  this  time  they  ascend  and  descend 
several  thousands  of  steps  in  pits  of  an  inclina- 
tion of  45''.  These  tenateros  carry  the  minerals 
in  bags  (costales)  made  of  the  thread  of  the 
pité.  To  prevent  their  shoulders  from  being 
hurt,  (for  the  miners  are  generally  naked  to  the 
middle)  they  place  a  veooUen  covering  (Jrisada) 
under  this  bag.  We  meet  in  the  mines  with 
files  of  fifty  or  sixty  of  these  porters,  among 
whom  there  are  men  above  sixty,  and  boyaof  ten 
or  twelve  years  of  age.  In  ascending  the  stairs 
they  throw  the  body  forwards,  and  rest  on  a 
staflf  which  is  generally  not  more  than  three 
decimetres  in  length  J.  They  walk  in  a  zigzag 
direction,  because  they  have  found  from  long 
experience  (as  they  affirm)  that  their  respiration 
is  less  impeded,  when  they  traverse  obliquely 
the  current  of  air  which  enters  the  pits  from 
without. 

We  cannot  sufficiently  admire  the  muscular 
strength  of  the  Indian  and  Mestizoe  tenateros 

*  Vol.  L  p.  125.  At  Paris  the  porters ,  called  ForU  de  la 
Halle,  are  generally  loaded  with  bags  of  flour,  which  weigh 
325  pounds  (350  lb.  avoird.  Trans.)  To  be  received  in 
their  corporation,  a  man  must  carry  for  25  minutes,  a  weight 
of850  pounds,  (9161b.  avoird.    Trans.) 

t  From  71'  to  77*  Fahren.     Trans. 

t  About  a  foot.    Trans. 
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pf  Guanaxuato^  especially  when  we  fed  our- 
selves oppressed  with  fatigue  in  ascending  from 
the  bottom  of  the  mine  of  Valenciana  without 
carrying  the  smallest  weight..  The  tenateras 
cost  the  proprietors  of  Yalenciana  more  than 
lêfiOO  livres  Tournois  weekly*;  and  they 
reckon  that  three  men  destined  to  carry  the 
minerals  to  the  places  of  assemblage  are  for  one 
ismployed  workman  (barenudor)  who  blows  up 
the  gangue  by  means  of  powder.  These  enor- 
mous ^i;:pences  of  transportation  would-be  per- 
haps diminished  more  than  two  thirds,  if  the 
woriu  conmiunicated  with  one  another,  by 
interior  pits  (raUêokàcht)  or  by  galleries  adapted 
for  convetfitmce  hy  wheel-barrows  and  dogs. 
Well  contrived  operations  would  facilitate  the 
extraction  of  minerals  and  the  circulaticm  of  air, 
and  would  render  this  great  number  of  lenateros 
unnecessary,  whose  strength  might  be  employed 
in  e  manner  more  advantageous  to  society,  and 
less  hurtful  to  the  health  of  the  individuaL 
Interior  pits  communicating  from  one  gallery 
to  another  and  serving  for  the  eictraction  of 
mÎA«abi»  mght  kt  provided  with  craws  (haspel) 
to  be  wrought  by  men,  or  baritels^  to  be  moved 
by  cattlç.  Fçr  a  lopg  tiijie  (^ud  this  arrange- 
Want  sm^oybtedly  deserves  the  att^uti(Hi  of  the 
fytV9^m  mififf)  WViUs  h^ve  be^p  ^Wfk^pd  i» 
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the  interior  of  the  mines  of  Mexico.  At  Rayas 
these  animals  descend  every  morning  without 
g^des  and  in  the  dark,  the  steps  of  a  pit  of  an 
inclination  from  42**  to  46^.  The  mules  dis- 
tribute themselves  ef  their  own  accord  in  the 
^Ufferent  places  where  the  machines  for  drawing 
up  the  water  are  placed;  and  their  step  is  so 
sure,  that  a  lame  miner  was  accustomed  several 
years  ago,  to  enter  and  leave  the  mine  on  one 
of  their  backs.  In  the  district  of  the  mines  of 
Peregrine,  at  the  Rosa  de  -CastiUa,  the  mules 
sleep  in  subterraneous  stables,  like  the  horses^ 
which  I  saw  in  the  famous  rock  salt  mines  of 
Wieliczka  in  Gallicia. 

The  smelting  and  amalgamation  "works  of 
Guanaxuato  and  Real  del  Monte,  are  so  placed 
that  two  navigable  galleries,  the  mouths  of  which 
should  be  near  Marfil  and  Omitlan  might  serve 
for  the  carriage  of  minerals^  and  render  every 
sort  of  draught  above  the  level  of  the  galleries 
superfluous.  Besides  the  descents  from  Yalen* 
ciana  to  Guanaxuato,  and  from  Real  del  Monte 
to  Regia  are  so  rapid,  that  they  would  admit 
of  the  making  of  iron  roads,  on  which  waggons 
loaded  with  the  minerals  defined  for  amal^a^ 
mation  might  be  easily  roHed  along. 

We  have  ah-eady  spoken  of  the  truly  bar- 
barous custom  of  drawing  ^the  water  from  the 
deepest  mines,  not  by  means  of  punq^  appdratuSf 
bat  by  means  of  bags  attached  to  ropes  which 

TOU   HI.  R 
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roll  on  the  drum  of  a  horse  baritel.  The 
same  bags  are  sometimes  used  in  drawing  up 
the  water,  and  sometimes  the  mineral;  they  rub 
against'  the  walls  of  the  pit  and  it  is  very. ex- 
pensive to  uphold  them.  At  the  Real  del  Monte 
for  example,  one  of  these  bags  only  last  seven 
or  eight  days;  and  it  commonly  costs  six  francs 
and  sometimes  eight  or  ten.  A  bag  full  of 
water,  suspended  to  the  drum  of  a  barrttd 
with  eight  horses  (malacate  doble)  weighs 
1250  pounds:  it  is  made  of  two  hides  sowed 
together.  The  bags  used  for  the  baritels  called 
simple,  those  with  four  horses  (malacates  sencU^ 
los)  are  only  the  half  of  the  size,  and  are  made 
of  one  hide.  In  general  the  construction  of  the 
baritels  is  extremely  imperfect,  and  they  have 
besides,  the  bad  custom  of  forcing  the  hoi^es,  by 
which  they  are  moved  to  run  with  by  far  too 
great  a  speed.  I  found  this  speed  at  the  pits^ 
of  San  Ramon,  at  Real  del  Monte,  no  less  than 
ten  feet  and  a  half  per  second^;  at  Guanaxuato 
in  the  mine  of  Yalenciana  from  thirteen  to  four- 
teen feet;  and  every  where  else  I  found  it  more 

^  The  water  being  drawn  from  a  depth  of  ei^ty  metres» 
(262  feet.  Trans.  )  The  tnalacate  dolie  had  four  armt,  the 
extremity  of  each  arm  has  a  shaft  (HmanJ  to  which  two 
horses  are  yoked.  The  diameter  of  the  circle  described  by 
the  horses  was  seventeen  taras  and  a  half  (about  47i  feet 
Trans.)  The  diameter  of  the  drum  was  twelve  ($2  feet. 
Tratts.  )    The  horses  are  dianged  every  four  hours. 
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tKan  eight  feet.  Don  Salvador  Sein,  professor 
of  Natural  Philosophy  at  Mexico,  has  proved, 
in  a  very  excellent  paper  on  the  giratoi7  mo- 
tion of  machines,  that  notwithstanding  the  ex- 
treme lightness  of  the  Mexican  horses,  they  pro- 
duce Goly  the  maximutà  of  effect  on  the  baritels 
when,  exerting  a  force  of  175  pounds,  they 
walk  at  a  pace  of  from  five  to  six  feet  in  the 
second. 

It  is  to  be  hoped  that  they  will  introduce  at 
last,  in  the  mines  of  New  Spain,  pump  apparatus, 
moved  either  by  horse  baritels  of  a  better  con- 
struction, or  by  hydraulical  wheels,  or  by  ma- 
chines a  colœifié  d^eau.  As  wood  is  very  scarce  ^ 
on  the  ridge  of  the  Cordilleras,  and  coal  has 
only  yet  been  discovered  in  New  Mexico,  they 
are  unfortunately  precluded  from  employing  the 
steam  engine,  the  use  of  which  would  be  of 
such  service  in  the  inundated  mines  of  Bolanos 
as  well  as  in  those  of  Rayas  and  Mellado. 

It  is  in  the  drawing  off  the  water  that  we 
particularly  feel  the  indispensable  necessity 
of  having  plans  drawn  up  by  subterraneous 
surveyors  {géomètres).  Instead  of  stopping  the 
course  of  the  water,  and  bringing  it  by  the 
shortest  road  to  the  pit  where  the  machines  are 
placed,  they  frequently  precipitate  it  to  the 
bottom  of  the  mine*,  to  be  afterwards  drawn  off 

*  At  Rayas,  for  example,  where  they  draw  off  from 
a   depth  of  S38  waras,  water,  jrhich  might  be  collected 
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at  a  great  expence.  Moreover,  in  thé^  4ûttriGt 
of  mines  of  Guaaaxuato  nearly  two  hiu^dr^ 
;and  fifty  workmen  perished  in  the  spfu^e  of  a 
few  minutes  on  the  14th  Jane,  1780,  becimw, 
not  having  measured  the  distance  between  the 
works  of  San  Ramon  and  the  old  works  iff  S^mnto 
Christo  de.  Burgosy  they  had  imprudently  ap- 
proached this  last  mine  while  carrying  qp^  a 
gallcjry  of  investigation  in  that  directioi^.  The 
.water  with  which  the  works  of  Santo  Christo 
were  full,  flowed  with  impetuostit^  through  this 
new  gallery  of  San  Ramon  ii^to  the  nprâe  of 
Yalenciana.  Many  of  the  workmen  perished 
by  the  effect  of  the  sudden  cpmprei|sio];i  of  the 
air,  which  in  taking  a  vent  threw  (to  immçnsç 
distances)  beams,  and  large  pieces  of  rocks. 
This  accident  would  not  have  happened,  if  in 
regulating  the  operations  they  could  l^ave  con^ 
suited  a  plan  of  the  mines. 

After  the  picture  which  we  have  just  drawi^ 
of  the  actual  state  of  the  mining  operations,  and 
of  the  bad  economy  wlMch  prevails'in  the  admi- 
nistration of  the  mines  of  New  Spain,  we  opgfat 
not  to  be  astcmished  at  seeing  wor^'^s,  which  iv 
a  long  time  have  been  most  proouctive,  aban- 
doned whenever  they  have  reached  a  cppsidera- 
ble  depth,  or  whenever  the  veins  have  appeared 

towards  the  south  east,  in   a  drain  at  the  depth  of  780 
varas. 
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less  abundant  in  metals*  We  have  already  ob- 
servedy  .that  in  the  famous  mine  of  Yalenciana, 
the  annual  expences  rose  in  the  space  of  fifteen 
years  from  two  millions  of  francs  to  four  mil- 
lions and  a  half^.  If  there  were  much  water  in 
this  mine,  and  if  it  required  a  number  of  horse 
hotietls  to  draw  it  off,  the  profit  which  it  would 
leave  to  the  proprietors,  would  be  in  fact 
nodiing.  The  greatest  part  of  the  vices  of 
management  which  I  have  been  pointing  out, 
have  been  l#ng  known  to  a  respectable  and 
enlightened  body,  fhe  Tribunal  de  Mineria  of 
Mexico,  to  the  professors  of  the  school  of  mines, 
and  even  to  several  of  the  native  miners,  who 
without  having  ever  quitted  their  country,  know 
the  imperfection  of  the  old  methods;  but  we 
niust  repeat  here,  that  changes  can  only  take 
plbce  very  slowly  among  a  people  who  are  not 
fond  of  innovations,  and  in  a  country  where 
the  government  possesses  so  little  influence  on 
the  works  which  are  generally  the  property  of 
individuals,  and  not  of  shareholders.  It  is  a 
prejudice  to  imagine,  that  the  mines  of  New 
Spuin  on  account  of  their  wealth,  do  not  require 
in  their  management  the  same  intelligence  and 
the  same  economy  which  are  necessary  to  the 
presetration  of  the  mines  of  Saxony  and  the 
ETarz.    We  must  not  confound  the  abundance 

•  From  itOO,000  to  i(180,000  Sterling.    Tnm^ 
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I  of  minerals  with  their  intrinsic  value.  The 
most  part  of  the  minerals  of  Mexico  being  very 
poor,  as  we  have  already  proved,  and  as  all 
those  who  do  not  allow  themselves  to  be  daz- 
zled by  false  calculations  very  well  know,  to 
produce  two  millions  and  a  half  of  marcs  of 
silver  an  enormous  quantity  of  gangue  impreg- 

,  nated  with  metals  must  be  extracted.  Now  it 
is  easy  to  conceive  that  in  mines  of  which  the 
different  works  are  badly  disposed,  and  without 
any  communication  with  one  anoljier,  the  ex* 
pence  of  extraction  must  be  increased  in  an 
alarming  manner,  in  proportion  as  the  pits 
(pozos)  increase  in  depth,  and  the  galleries 
(cananes)  become  more  extended. 

The  labour  of  a  miner  is  entirely  free  through- 
out the  whole  kingdom  of  New  Spain;  and  no 
Indian  or  Mestizoe  can  be  forced  to  dedicate 
themselves  to  the  working  of  mines.  It  is  ab- 
solutely false,  though  the  assertion  has  been 
repeated  in  works  of  the  greatest  estimation, 
that  the  court  of  Madrid  sends  out  galley  slaves 
to  America  to  work  in  the  gold  and  silver 
mines.  The  minés  of  Siberia  have  been  peopled 
by  Russian  malefactors;  but  in  the  Spanish 
colonies  this  species  of  punishment  has  been 
fortunately  imknown  for  centuries.  The  Mexi- 
can miner  is  the  best  paid  of  all  miners;  he 
gains  at  the  least* from  25  to  30  francs*  per 

•  From  £1  to  £l  4s.  Sterling.    Trans. 
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week  of  six  days,  while  the  wages  of  labourers 
who  work  in  tlie  open  air,  husbandmen  for 
example,  are  seven  livres,  sixteen  sous,  on  the 
central  table  land,  and  nine  livres,  twelve  sous  * 
near  thte  coast.  The  miners,  tenateros  and 
Jaeneros  occupied  in  transportinff  the  minerals 
to  the  place  of  assemblage  (despachos)  frequently 
gain  more  than  six  francs  t  per  day,  of  six 
hours  I .  Honesty  is  by  no  means  so  common 
among  the  Mexican  as  among  the  German  or 
Swedish  miners;  and  they  make  use  of  a  thou- 
sand tricks  to  steal  very  rich  minerals.  As 
they  are  almost  naked,  and  are  searched  on 
leaving  the  mine  in  the  most  indecent  manner, 
they  conceal  small  morsels  of  native  silver,  or 
red  sulphuretted  and  muriated  silver  in  their 
hair,  under  their  arm-pits,  and  in  their  mouths  j 
and  they  even  lodge  in  their  anus,  cylinders  of 
clay  which  contain  the  metal.  These  cylinders 
are  called  hnganas,  and  they  are  sometimes 
found  of  the  length  of  thirteen  centimetres, 
(five  inches).  It  is  a  most  shocking  spectacle 
to  see  in  the  large  mines  of  Mexico,  hundreds 
of  workmen,  among  whom  there  are  a  great 
number  of  very  respectable  men,  all  compelled 

*  68. 3d.  and  78.  6d.     Trans. 

f  4fi.  lOd.     Trans. 

%  At  Freiberg  in  Saxony  the  miner  gains  per  week  of 
five  days,  from  four  livres,  to  four  livres  ten  souS|  (from  3s.  3d. 
U  Ss.  Sd.    Trans.) 
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to  allow  themselves  tp  bç  searched  on  leaving 
the  pit  or  the  gallery.  A  register  is  kept  of  the 
minerals  found  in  the  hair,  in  the  mouth,  or 
other  parts  of  the  miners*  bodies.  In  the  nume 
of  Valenciana  at  Guanaxuato,  the  value  of 
these  stolen  minerals,  of  which  a  great  part  was 
composed  of  the  hnganagj  amounted  between 
1T74  and  1787,  to  the  sum  of  900,000 
francs*. 

In  the  interior  of  the  mines  much  care  is  em* 
ployed  in  controuling  the  minerals  transported 
by  the  tenateros  from  the  place  of  operation  to- 
wards the  pit.  At  Valenciana,  for  example, 
they  know  to  within  a  few  pounds  the  quantity 
of  metalliferous  gangue  which  daily  goes  out 
of  the  mine.  I  say,  the  ganguef  for  the  rock 
is  never  there  an  object  of  extraction,  and  is 
employed  to  fill  up  thq  vacancies  formed  by  the 
extraction  of  the  minerals.  At  the  place  of  as* 
semhlage  of  the  gi*eat  pits,  two  chambers  are 
dug  in  the  wall^  in  each  of  which  two  persons 
(despachadores)  are  seated  at  a  table,  with  a 
book  before  them  containing  the  names  of  all 
the  miners  employed  in  the  carriage.  Two 
bïvlances  are  suspended  before  them,  near  the 
counter.  Each  tenatero  loaded  with  minerals 
presents  himself  at  the  cqvpter  j  (^l4.  two  per- 
sons stationed  near  the  balances^  jiidge  of  tl|e 

•  i^36,(X»aterKng.     Trans. 
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weight  of  this  load  by  raising  it  lightly  up*  If 
th^  tenaterOf  who,  daring  the  road  has  had  time 
to  estimate  his  load,  beUeves  it  lighter  than  the 
despachadoTf  he  says  nothing,  because  the  error 
is  advantageous  to  him;  but  on  the  other  hand, 
if  h^  believes  the  weight  <A  the  npineral.  which 
he  carries  in  his  bag  to  be  gpreatw  than  it  is 
estims^ted,  he  then  demands  that  it  should  be. 
weighed  in  the  balance;  and  the  weight  which 
is  thus  determined,  is  entered  isx  the  book  of 
the  despackadar.  From  whajtever  part  of  thci 
mine  the  tenatero  comes,  he  is  paid  at  the  ract^ 
of  one  real  de  plata  for  ^  lo^  of  nine  arsobas^ 
and  one  and  a  half  real  for  a  load  of  thirteen, 
arrobas  and  a  hi^lf  per^oicniay.  There  are  somo; 
tenateros  who  perform  in  one  day,  from  eight 
to  ijàVL  jimmies^  and  their  pay  is  regulated  from^ 
the  book  of  the  despachador*  This  nu>de  ef 
reckoning  is  no  doubt  highly  deiierviiig  «£ 
praise,  and  we  cannot  sufficiently  admira  the 
celerity,  the  cnrder,  and  the  silence  with  wlôieh. 
they  thus  determine  the  weight  of  S9  many 
thousand  quintals  of  minerals,  which  are  am* 
nished  by  veins,  of  twelve  or  fifteen  m^tr^a^  îm. 
breadth  in  a  angle,  day. 

These min^raK  which  are  separaited  fromtbe* 
sterile  rock3  in  the  mine  itself,  by  the  mMtei^ 
miners  (queWofhres)    undergo  three  swts  of 

•  38  or  48  feet    Trans. 
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preparation,  viz.  at  the  place  of  trials  where 
women  work,  under  bocards,  and  under  the 
tahanas  or  arastras.  These  tahonas  are  ma- 
chines in  which  the  metalliferous  gangue  is 
triturated  under  very  hard  stones,  which  have 
a  giratory  motion,  and  which  weigh  more  than 
seven  or  eight  quintals.  They  are  not  yet  ac- 
quainted with  washing  with  the  tub  (setz  wasche) 
nor  washing  on  sleeping  tablés  (to&fe«  dormantes) 
(Uegende  heerde)  or  percussion  (stossheerde). 
The  preparation  under  the  bocards  (mazes) 
or  in  the  tahonas^  to  which  I  shall  give  the  name 
tf  mills  J  On  account  of  their  resemblance  to  some 
oil  and  snuff  mills,  differs  according  as  the 
mineral  is  destined  to  be  smelted  or  amalga- 
mated. The  miUs  properly  belong  only  to  this 
Itfst  process;  however,  veiy  rich  metallic  grains 
called  polvilloSf  which  have  passed  through  the 
tiitm'ation  of  the  tahona  are  also  smelted. 

The  quantity  of  silver  extracted  from  the 
minerals  by  medns  of  mercury,  is  in  the  propor- 
tion of  3i  to  1  of  that  produced  by  smelting. 
Thi6  proportion  is  taken  from  the  general 
tlible  formed  by  the  provincial  treasuries,  from 
the  different  districts  of  .mines  of  New  Spain. 
There  are  however,  some  of  those  districts 
for  example,  those  of  Sombrerete  and  Zimapan 
in  which  the  produce  from  smelting  exceeds 
that  (^  amalgamation. 
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Silver  (plata  quintada)  extracted  from  the 
mines  of  New  Spain,  from  the  Ist  January, 
1785,  to  the  31st  December,  li89. 


Proyincial  treasuries  receiving 
thefiflh. 


Silver  ex- 


tracted by   Nwex. 
imiid^tni.   ^'•acted  by 

smelting. 

(mar COS  de 


amalgama- 
tion, (mar- 
cos  de  agO' 


Mexico 
Zacatecas 
Guanaxuato     . 
San  Luis  Potosi 
Durango     .     . 
Guadalaxara 
Bolanos 
Sombrerete     . 
Zimapan     .     . 
Pachuca     .     . 
Rosario 


Total  in  marcs 


950,185 

1,031,360 

1,937,895 

1,491,058 

536,272 

405,357 

336,355 

136,395 

1,215 

269,536 

477,134 


7,572,762 


104386 
173,631 
531,138 

24,465 
386,081 
103,615 

27,614 
184,205 
247,002 
185,500 
191,368 


2,159,454 


I  believe  we  must  augment  the  quantities 
stated  in  the  preceding  table  one  fifth  to  come 
at  the  real  state  of  the  mines.  In  times  of 
peace,  amalgamation  gains  a  gradual  ascendancy 
over  smelting,  which  is  gen^*ally  badly  ma- 
naged. '  As  wood  is  becoming  yearly  more 
scarce  on  the  ridge  of  the  Cordilleras,  which  is 
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the  mo»t  populous  part,  the  diminution  of  the 
produce  of  smidting  i«  very  advantaf  eoUB  to  the 
manufaclorie»  which  require  ^  gpedA  coBsutnp- 
tion  of  combustibles.  In  times  af  war  the  want 
of  mercury  arrests  the  progress  of  amalgamation 
aad  compels  the  miner  to  endeavour  to  improve 
the  ptdcei^  ol  stmdting.  M.  Velasquez,  the 
director  gMiersiI  ^  ifie  mines,  sû^ôsed"  even  in 
17ST,  Befbte  the  diseovery  of  the  rich  mines  of 
Gatorce,  where  there  is  nearly  no  smelting,  that 
of  all  the  minwafeof  New  Spain  f  were  smelted, 
aodi  tii6  other  f  amalgamated. 

Tttt'  limits  prescribed' by  us*  in  thfe  execution 
of  this.  work,,  do  not  perùiitusto  enter  into  any 
detail  of  the  processes  of  amalgamation  used  in 
Mexico.  It  mtay  be  sufficient  to  give  a  general 
ide»  €^  them,  to  examine  the  chemical  phe- 
nomena which  are  exhibited'  in  the  greatest 
pacbof  these  processes^  and  to  show  the  difficult 
ties-  whioh-  in-  the  New  Continent  oppose  the 
inl^reduction  erf  the  method*  invented  in  Grermany 
in  1786,  by  Bom,  Ruprecht,  and  GeUert. 
Those  who  may  desire  to  know  thoroughly  the 
pi!Mtioa>  of  ianefioBn  amd^pomstionv  wffi^  find 
thst  BOflb  flstisfactory  infmHiriMift  in  at  work 
wMchp  Bi.  Skmnesohnidki  pfopoMS  to  publish» 
Thisr  wmlby  nBrnevak^gdst  rmded  in  New 
Sfpàn  for  ther  fsfmtmL  of  twdire  yew9;  he  h«d' 
oeoanonrto  snbmik  a  great  number  of  minerals 
to  aBMlgaoMtiow;  aàdUie  had  it  in  bis  po^^BT 
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U>  diaco^er  by  Ins  own  experienee,  the  adTan- 
tAge»  and  disadvaiitageg  of  the  different  siethods 
which  have  beea  followed  tiaee  the  râteenth 
century  in  the  mines  of  America. 

The  antients  knew  the  property  which  mer- 
cury possesaed  of  combining  widi  goldj  and 
they  made  use  of  amalgamation  in  gildmg  cop- 
per,  and  collecting  the  gold  contained  in  theîir 
worn  out  dresses,  by  reducing  thl^n  to  adies  in 
clay  vessels  *^  It  appears  e^en  certain  that, 
before  thç  discovery  of  America,  the  German 
miners  used  mercury  not  only  in  wa^ng 
auriferous  earths,  but  also  in  extracting  the 
gold  disseminated  in  veins  f,  both  in  its  native 
state»  and  mixed  with  pyrites  of  iron,  and  with 
the  ore  of  grey  copper.  But  the  amalgama» 
tion  of  silver  minerals,  and  the  ingenious  process 
now  used  in  the  New  World,  to  wUch  we 
owe  the  greater  part  of  the  valuable  metals 
existing  in  Europe,  or  which  have  flowed  from 

•  Plin.  XXXni,  6.  Vetruv.  VIL  8.  Beckiii«ui*g 
Gesch.  der  Erfindungen,  B.  L  p.  44  ;  B.  III.  p.  907  ;  B.IY. 
p-57$. 

t  For  example,  at  QoUopomcIv  in  tha  FitiâégMtg^ 
«berç  t))ey  stUl  abetr  t^  aitualiQa^of  tba  tldamalganMHion 
mills  (jukkmhUn)  for  the  bcajring  of  the  anrifiepow^mia^ 
ralfl.  Valuable  documentg,  hav«  been  feuiid  in  diQ  mMjim 
of  Flassenbourg,  wbtch  I  had  occaMon  to  stud^  diiniig  a 
loQg  ceaidence  in  the  mountains  of  Steebea  ané  Wuaûadri^ 
that  prove  th<e  antiqui^  of  the  amalgamatWM^  woifcs  aft 
Goldcronach. 
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Europe  to  Asia,  goes  no  farther  back  than  the 
year  1567.  It  was  invented  in  Mexico  by  a 
miner  of  Pachuca  of  the  name  of  Bartholome 
de  Medina.  From  the  documents  preserved  in 
the  archives  of  the  despacho  general  de  Indias, 
and  from  the  researches  of  Don  Juan  Diaz  de 
la  Calle*,  there  cannot  remain  a  doubt  as  to 
the  true  author  of  the  invention,  which  has 
sometimes  been  attributed  f  to  the  canon 
Henrique  Garces,  who  in  1566,  began  to  work 
the  mercury  mines  of  Huancavelica,  and  some- 
times to  Fernandez  de  Velasco,  who  in  1571 
introduced  the  Mexican  amalgamation  into  Peru. 
It  is  not  so  certain  however,  that  Medina,  who 
was  bom  in  Europe,  had  not  already  made 
experiments  in  amalgamation  before  coming  to 
Pachuca.  Berrio  de  Montalvo,  an  alcalde  de 
carte  at  Mexico  |,  and  author  of  a  Memoir  on 
the  metallurgical  treatment  of  silver  minerals, 
affirms,  '<  that  Medina  had  heard  in  Spain  that 
silver  might  be  extracted  by  means  of  mercury 
and  common  salt  ^   ^^^  ^^^^  assertion  is  sup- 

•  Memorial  dirigido  al  Sen  or  Don  Felipe  IV.  (Madrid 
1646)  p.  49»     GarceSf  àd  benefido  de  los  tnetales,  p.  76—82. 

f  SolonumOf  Potitica  de  las  Indùa,  lib.  vi.  c.  vi.  n.  17. 
OarcUaisOf  P.  i.  p.  225.  Acosta,  lib.  iv.  c.  ii.  L^n^dius 
Handbuch  der  Huttenkundef  B.  i.  p.  401. 

%  Informe  ul  Excellentus  Sen  or  Conde  de  Sahatierra^ 
wey  de  Mexico^  sobre  el  benefido  descubierto  por  el  Capitan 
Pedro  Mendotui  Mdendezy  Pedro  Garcia  de  Tapia  (Mexico 
1643)  p.  19. 
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ported  by  no  convincing  proof.  Cold  amal- 
gamation was  found  so  profitable  in  Mexico» 
that  in  1562,  five  years  after  the  first  discovery 
of  the  process  of  Medina,  there  were  already 
35  works  at  Zacatecas*  in  which  minerals  were 
treated  with  mercury,  notwithstanding  Zaca- 
tecas is  three  times  further  from  Pachuca, 
than  the  old  mines  of  Tasco,  Zultepeque,  and 
Xlapujahua. 

The  Mexican  miners  do  not  appear  to  follow 
any  very  fixed  principle,  in  the  selection  of 
the  minerals  submitted  to  smelting  or  amalga- 
mation; for  we  see  them  smelt  in  one  district 
of  mines,  the  same  mineral  substances  which 
in  another  they  believe  can  only  be  managed 
with  mercury.  The  minerals  which  contain 
muriate  of  silver,  for  example,  are  sometimes 
smelted  with  carbonate  of  soda  {te^uesquite), 
and  sometimes  destined  to  the  processes  of  hot^ 
and  cold  amalgamation;  and  it  is  frequently 
only  the  abundance  of  mercury,  and  the  faci- 
lity in  procuring  it,  which  determine  the  miner 
in  the  choice  of  his  method.  In  general  they 
find  it  necessary  to  smelt  the  very  rich  meagre, 
mineraU^ihose  which  contain  from  ten  to  twelve 
marcs  of  silver  per  quintal,  argentiferous  sul- 
furetted  lead,  and  the  mixed  minerals  of  blende 
and  vitreous  c(^per.     On  the  other  hand,  they 

*  Descripcion  delà  dudad  de  ZacaiecaSf  par  el  Conde  de 
S4uUiag0  de  la  Lagunùf  p.  4f2. 
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'  Itnd  it  profitable  to  amalgamate  the  pacos  or 
tùhrado8^9  destitute  of  metallick  lustre;  vitreous 
red  bladt  and  homed  native  silver;  fahlcnre 
rich  in  silver;  and  all  the  mei^e  ores  which 
are  disseminated  in  very  small  parcels  in  the 
gangue. 

The  minerals  destined  for  amalgamation  must 
be  triturated^  or  reduced  to  a  very  fine  powder, 
to  present  the  greatest  possible  contact  to  the 
mercury.  This  trituration  under  the  arastrcLs 
or  laidtUf  of  which  we  have  already  spoken,  is 
of  all  the  metallurgical  operations  that  which 
is  execttted  in  the  greatest  perfection,  in  the 
most  part  of  the  Mexican  works.  In  no  part 
of  ISurop^k  have  t  ever  seen  mineral  flour  or 
schlich  so  fine,  and  of  so  equal  a  grain,  as  in 
tine  great  haciendas  de  plata  of  Guanaxuato, 
belonging  to  Count  de  la  Yalenciana,  Colonel 
Rul,  and  Count  Perez  Galvez.  When  the 
minerals  are  very  pyritous,  they  are  burnt  {quema) 
in  the  open  air  in  heaps,  on  beds  of  wood,  as 
at  Sombrerete,  or  in  schlich  in  reverberating 
furnaces  {comalillos).  The  latter  I  found  at 
Tehuilotepec:  they  are  12  metres*  in  length' 

*  Akaro  AhnzoBarha^  dar$ê  dé  benefieiar  mOdeê^  1^9, 
Lîl^.  M.  c  iv.  Felifte  de  la  Torre  Barrio  y  Ijma^4Êmero  ék 
Smn  Jnan  de  Lucanas^  tratado  de  axogueria  (lÀma  ï79Sj* 
Juan  de  Ordonezy  CartiUa  sobre  d  beneficio  de  axogue  {Mexico 
,  1758^.  Francisco  Xavier  de  Soria,  Ematfo  de  mekdurgia 
(Mexico  nS^J. 

t  38feeU    Trans. 
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they  are  witiiont  dilmineys^  but  maaag^l  by 
two.  fires  of  wfiich  the  flames  traverse  the  labo-  ) 
ratory.  The  dieiiiical  preparation  of  the  mi-' 
nerab  ia  however  very  rare  in  general;  the 
greatneas  of  the  volume  of  stdbstaBcaa  to  be 
amalg«matedy  and  the  wast  of  combustibles» 
OB  the  table  lapd  of  New  Spain,  render  the 
prooeas  equally  difficuit  and  expeiMiive. 

The  dry  braying  is  dxme  by  matos, .  eight 
of  which  woric  together,  kept  in  motion  by  * 
hydranUcal  wheels  or  by  iirales«  The  bi*àyed 
nûneral  (jmmza)  paases<  through  a  hide  pierced 
vaux  holes;  and  it  is  reduced  to  a  very  ûae 
flour  under  the  atrastras  orr  tahofUUf  which  are 
caUed  ^enctfli^  or  de  mareoy  acoording  as  they 
are  iwnished  with  two  or  four  blocks  of  por-* 
pbyryor  basalt  (piedEro^  vidadêras)^  which  re- 
volve in  a  circle  from  9  to  12  metres  in  cir- 
comference^.  From- 12  to  Id  of  these  itmstras 
or  ndUs^  are  generally  ranged  in  a  row  under 
one  shed}  and  they  are  moved  by  water,  or 
mules  wluch.  are  relieved  every  eight  hours; 
Oue  of  these^nadiines  brays  in  the  i^paee  of  24  * 
hawrs^from  three  to  four  hundred  kilogranmMsf 
of  mmerals.  The  hmmd  schhch  (lama)  which 
leaves  thé  oro^fr»,  is  sometimes  washed  again 
ittditches  (estanquesde  deslamar),  the  construction 
of  which  in  the  districtof  mines  of  Zacatécas, 

♦  From  29  to  38^  feet.    Trans. 
t  ï'f  om  662  to  882  lb:  avoird.  '  Trans. 
TOL.   lUL  S 
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has  been  recently  carried  to  perfection  by  M. 
Grarces.  When  the  mmerals  are  very  rich,  as 
in  the  mine  of  Rayas  at  Guanaxuato,  they  are 
only  reduced  under  the  stones  of  the  Hiills  to 
the  size  of  gravel  (xalsante)y  and  they  separate, 
bywariiing,  the  richest  metalUck  grains  (jMlvifli»), 
which  are  destined  for  smelting.  This  very 
economical  operation  is  called  apartar  polviUos* 

I  have  been  assnred,  that   in  destining  ibr 
amalgamation  silver  minerals  whi(À  are  very 
poor  in  gold,  they  pour  mercury  into  the  vessel 
or  trough,  on  the  bottom  of  which  the  stones 
of  the  oro^tro^  turn; and  the  auriferous  amal- 
gamation goes  on  then  in  proportion  as  the 
mineral  is  reduced  to    powder,   the    giratory 
motion  of  the  piedrw  volàderas  being  favour- 
able to  the  combination  of  the  metals.     I  had 
no  opportunity  of  seeing  this  operation,  which 
is  not  practised  at  Guanaxuato.     In  some  great 
amalgamation  works  of  New  Spain,  the  aroHras 
are  still  unknown;  they  are  contented  with  the 
braying  of  the  mazas;  and  the  schUch  which 
comes   from    under    them  is  passed    through 
sieves  (cedazos  and  tolvas).    This  preparation 
of  the  flour  is  very  imperfect;  for  a  powder 
of  an  unequal  and  coarse  grain  amalgamates 
very  ill;  and  the  health  of  the  workmen  suffers 
greatly,  in  a  place  where  a  cloud  of  metallidc 
dust  is  perpetually  flymg  about. 
The  moistened  schUch  is  carried  iitmi  ths^ 
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mills  or  ariastras,  into  the  court  of!  amalgama- 
tion, (patio  or  gakna,)  wliich  is  generally  paved 
with  flagpi.  The  flour  is  ranged  in  piles  {mon-^ 
loiie^)  which*  contain  from  15  to  35  quintals. 
J^orty  or  fifty  of  these  montanes  form  a  tarta, 
by  tehich  name  they  call'  a  heap  of  hun^id' 
schlich,  which  they  leave  exposed  to  the  open 
air,  and  which  is  frequently  from  20  to  30 
metres  in  breadth,*  by  five  or  six  decimetresf 
in  thickness.  They  use  for^  amalgamation  ia 
a  paved*  court,  (en patio)  which  is  the  most 
generally  used  process  in  America,  the  follow- 
ing materials;  muriate  of  soda,  (sal  hlancd) 
sulphate  of  iron  and  copper,  (magistral)  iime' 
and  vegetable  ashes. 

The  sjllt  used   in  New   Spain    is  of  very 
unequal  purity,  according  as  it  comes  from  the 
salt  nâarshes  which  surround  the  port  of  Co- 
lima  on  the  sliores  of  the   South  Sea,  or  the 
famous  Iqguna  del  penon  bianco^  between  San 
Luis  Potosi    and-    Zacatecas.  .  This  lake  .was 
visited  by  M.  Sonneschmidt.    |It  is  situated  at 
the  foot  of  a  granite  rock,  on  thç  slope  oit 
the  Cordilleras  ;  and  it  dries,  up  every  year  in 
the  month  of  December.     It  frm^ishes 'anniially 
to  the    revenue  nearly  250  thousand  fanega^ 
of  impure  or  earthy  salt,  (sal  tierra)  which  is 

♦  From  66  to  98  feet.    Trans. 
t  ld|  or  2Si  inches.     Tram. 
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all  sold  to  the,  amalg^tioii  wor^.  Qj^  the 
spot  even  the  price  of  a  fane^  i^  ^alf  a 
piastrç.  The.  districts  of  mii^és  pif  thç  inten- 
daxicy  of  Miexif^o,  receive  salt  from  the  coast 
of  Vera  Cruz,  and  the  spring;g|  of  Chaula;  and. 
at  Tasco  the  murial^  of  so4a  of  Vem  CniZf 
sells  for  four  piastres  the  quintal* 

The  magistral  is  a  j[;iixture  of  pyritous  copper, 
{kupferkies)  and  sulphuretted  salt,  roasted  for 
some  hours  in  a  reverberating  oven,  and  sV>wly 
cooled.  If  it  is  roasted  longer,  it  produces  an 
acid  sulphate  of  iron  and  copper,  mixed  ^ith  iron 
oxidated  to  the  highest  degree.  Sometimes*, 
though  seldom,  the  azogueros  (the  name  given 
to  the  persons  charged  with  the  amalg^amaticm) 
add  to  the  pyrites,  durin^^  their  roasting  muriate 
of  soda;  so  that  there  is  formed  sulphate  of  soda, 
and  muriate  of  copper  and  iron.  I  have  also  se^ 
viti^olic  earthii^  or  copperas,  ftierras  de  tinta  o  de 
àlc^qHnvM},  Djrhich  are  ochreousearths  ccmtaining 
iron  oxidated  tp  the  maxinmnif  and  sulphate  of 
ipon,  mixed  with  the  magistral*  In  the  di»-, 
trict  of  mines  of  Real  de  Moran^  they  employ 
in  the  preparation  of  the  magistral,  pyrite  of. 
copper  of  San  J^ian  Sitacpn^  the  catya  of 
which  is  paid  for  at  the  rate  of  ten  piastres. 
The  linie  is  obtainipd  by  calcinating  very  ppre 
limestone,  and   exting^hing  it  with    water; 

f  Garcç$^f.90. 
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and  fery  rarely  alkàli&e  adies  are  gubstituted 
to  calânated  lime. 

By  the  contact  of  thase  different  substances, 
namely;  mioistêned  metallick  floui^,  mercury, 
muriate  of  soda,  solj^iates  of  iron  and  copper, 
and  Ume,  that  tibe  amalgamation  of  silver,  in 
ihe  process  of  cold  amalgamation,  (de  patio  y 
por  cnào)  tak^  place.  They  begin  at  first  by 
mixing  salt  with  the  metallick  flom^,  and  they 
stir  (tepmsa)  the  paiste  (torta).  According  to 
the  purity  of  the  salt  used,  tibey  give  éadh  pointa) 
of  schMehj  a  quantity  which  varies  from  tWd 
and  a  half  to  twenty  four  pounds.  If  the 
muriate  of  soda  is  of  moderate  purity,  they 
take  frotn  three  to  four  per  cent.  They  call 
metaks  halmerosy  those  which  are  believed  to 
require  a  great  deal  of  salt,  and  in  which  the 
silver  mineral  is  found  in  grains  of  considera- 
ble volume.  They  leave  the  mineral  mixed 
with  salt  {metal  ensaknorado)  to  repose  for  se- 
veral days,  in  ord^  that  the  latter  may  disisolve 
and  be  equaHy  distributed.  If  the  azo^fUerù 
judges  the  metals  to  be  lt>army  (aMsntes)  that 
is  to  say  in  a  state  of  oxidation,  and  naturally 
<^arg;ed^^ther  with  stiJ^fdntes  of  iraa  and  copper 
which  rapidly  decon^ose  in  the  ait*,  with 
nmriate  of  silver,  he  adds  Ume  to  cool  the  maî»; 
and  this  opetatioh  is  called  cufUr  U»  m^gMks 
con  cal.  But  they  use  magiHral^  if  the  ichlkh 
appews  too  edd  (frws)^  for  example,  if  tiiiey 


Digitized  by  VjOOQ IC 


262       f  OLITICAL  ESSAY  ON  THE        [book  tr. 

proceed  *  from  minend»  iduteh  diqfday  great  me- 
tallick  lustre  ;  if  they  contain  siilphake  of  lead 
(negriUos  agalenados)^  tx  pyrites  difficnlt  to  de- 
compose in  the  hnmid  air;  and  this  operatkm 
is  called  curtir  con  magistral.  They  attribute 
to  the  sulphate  of  iron  and  copper,  the  property 
of  heating ihe  mass;  and  they  only  consider  it 
as  well  prepared,  when,  moistened  and  held  in 
the  hand,  it  causes  a  sensation  ot  heat.  In  this 
case,  the  sulphuric  acid  which  is  concentrated 
in  the  acid  sulphate,  attracts  the  water  and  com- 
bines with  it  in  getting  free  from  the  caloric. 
.  We  have  described  two  processes  of  chemi- 
cal preparation  of  iBmeTBhj  saltmg  (el  ensal- 
marar)  and  the  manner  of  tanning  (curtir)  with 
-  Ume  or  magistral.  After  some  days  of  repose, 
they  begin  to  incorporate,  (incorporar)  that  is  to 
say  to  mix  the  mercury  with  the  metalUck  flour. 
The  quantity  of  mercury  is  determined  by  the 
quantity  of  silver  which  they  think  will  be 
drawn  froua  the  minerals;  and  they  generally 
employ  in  the  incorporation,  (en  el  mcorporo) 
six  times  the  quantity  of  mercury  vAnch  thé 
paste  contains  of  silver.  They  allow  from  three 
to  four  pounds  of  mercury  for  a  marc  of  silver; 
nod  with  the  mercury  or  shortly  afterwards,  they 
add  to  the  mass,  magfistral,  according  to  the 
nature,  or  rather,  to  use  only  the  barbarous 
language  of  the  azoguerosj  aocordiiig  to  the 
temperature   of  the  minevalsi  i^J^m  fofc  gfradpç 
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de  frialdad.     They  allow  from  one  to   scTen 
pounds  of  magistral  to  each  pound  of  mercury  ; 
and  if  the  mercury  assumes  a  lead  colour  {color 
aplomado)j  it  is  a  mark  that  the  paste  is  work- 
inç>  or  that  the  chemical  action  has  begun.  To 
favour  this  action,  and  to  augment  the  contact 
of  the  substances,  they  repass  (se  da  rep€isso) 
or  stir  the  mass,  either  by  causing  about  twenty 
horses  or  mule»  to  run  round  for  several  hours, 
or  by  setting  workmen  to  tread  the  schlich,  who 
for  whole  days  go  about  barefooted  in  this  me- 
tallick  mud.     Every  day  the  azoguero  examines 
the  state  of  the  flour;  and  he  makes  the  trial 
{la  tentadnra)  in  a  small  wooden  trough  (xicara) 
that  is  to  say,  he  washes  a  portion  of  schlich 
with  water,  and  judges  from  the  appearance  of 
the  mercury  and  the  amalgam,  if  the  mass  is  too 
cold  or  too  warm.    When  the  mercury  takes  an 
ash  colour  (en  lis  cenicienta)  ;  when  a  very  fine 
grey  powder  is  separated  from  it  which  sticks 
to  the  fingers,  they  say  the   paste  is  too  hot; 
and  they  cool  it  by  the  addition  of  lime.     But 
if  on  the  other  hand,  the  mercury  preserves  a 
metallick  histre  ;  if  it  remains  white,  and  covered 
with  a  reddish  or  gilt  peUicle  (telUla  roxiza  o  de 
tomasol  morado  or  en  lis  dorada);  if  it  does  not 
appear  to  act  upon  the  mass,  the  amalgama- 
tion is  then  considered  to    be  too  cold,  and 
they  endeavour  to  heat  it  (caUntar)  by  a  mix- 
ture of  magistral. 
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.    In  this  manner,  during  the  space  of  two»  thr^ 
and   even   five    months,  the  pa^te  is  balanced 
between   the  magùtrol  and  the  lime;  for  the 
effects  are  very  different  according  to  the  teni* 
perature  of  the  atmosphere,  the  nature  of  the 
minerals,  and  the  motion  given  to  the  schlich. 
Do  they  imagine  that  the  action  is  too  strongs 
and  that  thç  mass  is  working  too  much?  They 
allow  it  to  repose  :   and  in  doing  so  do  they 
wish  to  accelerate  the  amalgamation,  and  in- 
crease the    heat?    They   repeat    oftener    the 
repasses,  sometimes  employing  men,  and  some* 
times  mules.    If  the  amalgamation  is  formed 
too  quickly,  and  appears  in  the  form  of  small 
globules,  called  pasiUas  or  ccpos,  they  feed  the 
p€iste  (si  ceba  la  torto),  by  again  adding  mercury 
with  a  little  magistral,  and  sometimes  with  salt» 
When  from  the  exterior  characters,  the  azoguer^ 
judges  that   the  mercury  has  united  with  the 
whole   silver    contained  in  the  minerals^  and 
that  the  paste  has    yielded  {ha  rendido),  the 
metallick  muds  are  thrown  into  vats  of  wood 
or  stone.    Small  mills  provided  with  sails  placed 
perpendicularly,  turn  round  in  these  vat««  These 
machines  (Unas  de  cal  y  canto)  which  are  parti- 
cularly well  executed  at  Guanaxuato,  have  a 
resemblance  to  those  established  at  Freiberg» 
to  wash  the   remains   of  the  amalgamation^. 

♦  Fragoso  de  Segueira,  Description  de  Vmrna^amatim  de 
Freibergf  1800,  p.  36. 
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Thç  earthy  And  oxidaied  parts  are  carried  away 
by  the  water,  while  the  amalgam  and  the  mer^ 
cory  remain    in   the    bottom  of  the  vat.    An 
the  force  of  the  currrait  carries  away  at  the 
Msame  time  some  globules  of  mercury^  in  the 
great    works,  poor  Indian  women  'ar^  to  bb 
seen  employed   in    gathering  this  metal  from 
ihe  water    nsed  in   washing.    They  separate  ' 
liie  amalgam  collected  at  the  bottom  of  die 
Umu  del  lavadero  from  the  mercury,  by  presmig 
it  through  sacks;  and  they  mould  it  mto  py<- 
ramids  which  they  coyer  witii  a  reversed  cru^^ 
cible  in  the  shape  of   a  bell.    The  silver  is 
separated  from  the  lùercury  by  means  of  dis* 
tittation*    In   the  process  which  I  have  been 
describing,  they  lose   in  general  from  eleven 
and  twelve    to    four^n  ounces    of    mercury 
for  each   marc  of  silver  which  they  extract, 
that  is  to  say,  from  l-h  to  Ih  kilogrammes  of 
m^cury,  for  a  kilogramme   of  mlver.    In  the 
jHTOcess  of  amalgamation  introduced  into  Saxony, 
by  M.  M.  Gellert  and  Charpentier,  the  consump- 
tion of  mercury  is  ^   of  a   kil(^ramme  per 
kflogramme  of  silver,  or  eight  times  less  than 
die  proportion  used  in  Mexico^. 

*  In  an  ordiiiflry  year  they  amalgamate  at  the  work  of 
HaUbriicke,  near  Freiberg,  from  58  to  60  thousand  quintals 
of  meagre  minerals,  whi^  contain  from  seven  to  eight  loU  of 
silver  per  quintal  (two  lots  are  equal  to  one  ounce).  The 
waste  of  mercury  in  amalgamation  properly  so  called  fim  an» 
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We  have  described  tke  cold  amalgamaticm 
(p&r  crude  y  de  patio),  without  roasting  the  mine- 
ralsy  and  by  expomng  them  in  a  court  to  the 
open   air.    Medina   was  only  acquainted  with* 
the  use  of  sait»  and  sulphates  of  iron  and  cop- 
per ;  but,  in  1686,  fifteen  years  after  his  pro- 
cess was  introduced  into  Peru,  Carlos  Corso  de 
Leca,  a  peruvian  miner"*^  discovered  the  bewji^ 
do  de  hierrô.    He  advised  the  mixture  of  small 
plates  of  iron  with  the  metallick  flour,  a$lrm* 
ing  that  by  this  mixture  more  than  nine  tenths 
of  the  mercury  would  be  saved.     This  fnrocess, 
as  we  shall  afterwards  see^  is  founded  on  the 
deconqposition  of  the  muriate  of  silver  by  the 
irmi,  and   on   the   attraction  of   tins  metal  for 
ihe  «ulphur.    It  is  now  but  very  little  followed 
by  the  Mexican   fizogueros.    In  lâOO,  Alonzo 
Barba  proposed  the  hot  amalgamation  in  cop- 
per vats.     This  process  is  called  the  henefida 
de  cazo  y  cocimiênto  ;  and  it  is  that  i;^ hich  was 

quicken  J  f  and  in  washing  the  remains»  is  three  quarters  of 
an  ounce  (or  a  lot  and  a  quarter)  per  quintal  of  mineral. 
In  thé  evaporation  of  the  mercury  (ausgluhen)^  they  waste 
a  qaarter  oï  a  lot  of  mercury,  îot  a  qoandtj  c^  sflver  cor* 
responding  to  a  qumtal  of  mineral.  Hence  according  to 
M.  Heron  de  Villefosse,  for  every  SOfiOO  quintals  of  mine- 
rals, they  consume  or  destroy  25^  quintals  of  mercury,  (Lam* 
padiuSf  B.  ii.  p.  178.) 

*  Carta  de  Don  Juan  Carhajat  y  Sandi  présidente  de  la 
real  audiencia  de  la  Platat  al  exceÛentis,  Sehor  Conde  de 
Ckinckon,  virey  del  Peru^  1736. 
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propose  by  M.  Born,  m  1786.  The  loos  of  mer* 
cnry  is  much  less  by  it  than  in  the  benefieio 
parpatiOf  because  the  copper  of  the  vessels  serves 
to  decompose  the  muriate  of  silver^  while  at  the 
same  time  the  heat  favours  the  operation,  either 
in  ren<fering  the  action  of  the  affinities  more 
energetic,  or  in  giving  motion  to  the  Uqmd 
mass  which  enters  into  ebullition.  This  hot 
amalgamation  is  nsed  in  several  of  Ûj^  mines 
of  Mexico,  which  abound  in  hom^siher  {argenU 
come)  and  eohrados.  Juan  de  Ordoflez>  whose 
work  has  been  already  quoted,  even  advised 
amalgamation  by  means  of  stoves.  In  1676^ 
Juan  de  Corros^garra,  discovered  a'  process 
Which  is  very  much  in  use  at  present,  called 
the  bénéficia  de  lapeUa  deplata;  and  in  which 
silver  already  formed  is  added  to  the  mercury 
of  the  amalgam.  It  is  said,  that  this  amalgam 
(peUa)  lavours  the  extraction  of  the  silver,  and 
that  the  loss  of  mercury  is  so  much  less,  as 
die  amalgam  disseminates  itself  with  greater 
difficulty  into  the  mass.  A  fifth  method  is  the 
henefido  de  la  colpa,  in  which  ii^tead  of  an 
artificial  magistral,  which  contains  much  more 
of  the.  sulphate  of  copper,  than  the  sulphate  of 
iron,  they  use  co^  which  is  a  natural  mixture 
of  acid  sulphate  of  iron,  and  iron  oxidated  to 
the  maximum.  This  beneficio  de  la  oolpa,e:ii* 
to&ed  by  Don  IxH-enzo  de  la  Torre>  offers 
part  of.   the.  advantages  which  we   have   juât 
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poiiited  out  âi  speaking  of  the  amalgamation 
byironu 

The  proceas  inirented  by  the  miner  of  Fa« 
cteca,  is  one  of  those  ehemical  operations^ 
which  for  canturies  have  been  practised  with 
a  certain  degree  o€  snccess,  notwithstanding 
the  perscms  who  extract  sihrer  from  minerals 
by  means  of  m^cnry,  hive  not  the  smallest 
acquaintance  eilher  of  the  nature  of  the  sub- 
stances employed)  or  the  particular  mode  of 
their  action.  The  azogueroB  speak  of  a  mass 
of  minerds  as  of  an  organized  body,  of  which 
they  augment  or  diminudi  the  natural  heat, 
like  [diysicians  who  in  ages  of  barbarism^  di- 
vided all  aliments  and  all  remedies  into  twcr 
classes,  hot  and  cold,  the  azoguéros  see  nothing 
in  mêlerais,  but  substances  which  must  beheatéd 
by  sulphates  if  they  are  too  cold,  or  cooled  by 
alcalies  if  too  warm.  The  custom  which  waà 
already  introduced  in  the  time  of  Pliny,  of 
rubbing  metals  with  salt,  before  applying  Ihe 
amalgam  of  gold,  has  undoubtedly  giv^i  rise 
to  the  use  pf  muriate  of  soda  in  the  procesi 
of  Mexican  amalgamation.  This  salt  accord* 
ing  to  the  accouitts  of  the  mzogneroê^  BttvéB 
to  clean  (Ijinpiar,  castftar)  and  to  unskin  (desen^ 
zurronar)  the  silver,  which  is  enveloped  wifli 
sulphur,  ai*sénic,  and  antimony,  as  wiÂ  a  skm 
(teUUa  or  iyq^mz),  whose  presence  prev^iis  the 
knmediate  contact  of  the  lilv^  with  the  mer- 
cury.   The  action  .of   this  last  metal  is  ren- 
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d^rçd  fiivore  energetic  by  tbe  salpbate^i  witàwhid^ 
th^  mass  is  heated;  and  it  is  evei^  probable, 
tlu^t  MedipL%  only  en^loyed  aimulfangonsilyt 
th^  sulphate  pf  iron  and  copper,  and  the  muriate, 
of  sod^  because  he  discovered  in  these,  first 
atteqipts,  tl^t  salt  was  only  favourable  to  tha 
process  in  the  ^minera^  which  containod:  4e-, 
çompio^  pyil^t^*  WithQirt;^  having  any  detj; 
i^  of  tbe  action  pf  the  sulpl^ates  on  the  iim^ 
rif^  of^£|^a,  he  q;Mleayoured  to  ref^ong^Me,  (re*^ 
fai^^)  tJie  mineraJst  that  is  to  say  t9,:a4d,  mar. 
gi^^^l,  t9  t^99e  wM(^  the  miner  considers,  a^t 

Since ^t^e  practice  of  amal^ffljiyitviff  .of,  silver 
ipijQL^r^ls.  was  iptrpduced  into  {ku;c^  ^o^d  smce 
the  leaded  of  every  natv>n  met  aUhe  ipetallurg^ci 
<y>][^gxe^  of  Schem^itz^  the  effused  theory,  of, 
£ax^  and  ,t^e  Mexican  asscgfveroSf  has,  been  spc* 
c^oededJby  sounder  ideas^better  adapted  to  the  pre*- 
a^t  sts^.of  chemistry.  It  is  supposed  that  the^ 
{practice  of  Freiberg,  where  amass  of  roasted  mir 
nçrab, is  amalgamated  in  a  very  few  hcMurs,  will  be 
gnra^UfijUy  introduced  into  the  Mexican  amalga- 
mation,  where  the  minerals  are  generally  not 
rpastedf  and  wl^ire  they  remain  exposed  in 
the  open  air  to  the  «m  and  the  rain  for  se- 
veral months.  It  is  bdieved  that  in  the  moist- 
ened mixture  of  silver  minerals,  mercury,  salt, 

*  Properly  Szkleno  or  Glfihytte,  near  Schenmiu. 
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lime,  and  magistral^  this  l^i  ^ich  is  an  acid 
sulphate  of  iron  and  copper/ decomposes  the 
muriate  of  soda;  that  it  is  formed  of  sulphate 
of  soda,  and  muriate  of  silver,  and  that  the 
muriate  of  silver  is  decomposed  by  the  mer- 
cury, which  unites  to  the  disoxidated  silver. 
It  is  admitted  that  the  lime  or  the  potash,  are 
added  to'  prevent  the  superabundsmt  sulpbaric 
acid  from  acting  on  the  mercury.  According  to 
diis  explanation,  the  silver  which  is  found  in  its 
mineral  in  the  metallic  estate,  though  tini-' 
tfed  with  sulphur,  antimony,  iron*,  copper,'  iincf," 
arsenic;!;,  and  lead§,  passes  into  the  state  of 
muriate  before  combining  with  the  mercui'y . 

M.  Gkrcesfl  a  Mexican  author,  whom  we  have 
frequently  had  occasion  to  quote,  thinks  on  the 
other  hand,  that  no  muriate  of  silver  is  fdrmed 
in  the  process  of  amalgamation.  He  supposes 
that  muriatic  acid  only  combines  with  metals  " 
which  are  found  united  with  silver  :  that  water 
carries  off  the  soluble  muriates  of  iron  and' 
copper,  and  that  silver  freed  from  these  me- 
talUck   substances,   combines    freely  with  the 

*  In  prismauc  black  silver.    Klapratk*s  BdtrSge^  T.  i. 
p.  166.    Bergbaukunde  B.  i.  p.  289* 
1^     f  Injahlpref  weis$guUig0rx  and  grat^UigerZf  Klëpnrik^ 
T.  iv.  p.61. 
J  In  fahlore  or  argentiferous  grey  copper, 
§  In  Xioeisgmiig€rz. 
B  Teorica  del  S€ne/kio,pAl2^\l6. 
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mercury.  But  1  his  explanation,  apparently  very 
simple,  is  contrary  to  the  laws  of  <  affinity.  If 
muriatic  acid  '  disengaged  by  the  action  of  suU 
phates  on  the  nmriate  of  soda^  were  to  act  on 
any  silver  mineral  whatever,  for  example,  on 
the  ore  of  prismatic  black  silver,  which  con^ 
tains  silver,  iron,  antimony,  sulphur,  copper,  and 
arsenic,  muriate  of  l^ilver  would  necessarily  be 
formed  whenever  the  aoid  should  have  exhausted 
t^  other  metals.  The  theory  of  M.  €ktrces 
is  equally  inapplic^le  to  the  amalgamation  of 
sulphuretted  silver  minerals»  which  are  abundantly 
spread  througbouA  the  most  part  of  the  veins 
of  Mexico. 

WiUiout  ^iteiing  in  this  work  into  any  pro- 
found .  discussion  of  the  phenomena,  presented 
by  the  contact  of  so  many  heterogeneous  suIk 
stances;  and  without  resolving' tàe  important 
question,  whether  cold  amalgaitiation  can  be 
carried,  on  without  salt  and  without  magistral; 
I  shall  confine  myself  to  t)ie  mention  of  se-' 
veral  experimeanits  made  by  M.  Gay  Lussac, 
aod  myself,  which  may  tend; to  throw  s6me 
light  on  Mexican  amalgamation* 

It  is  not  true  that  the  mixture  of  sulplmr, 
entirely  prevents  the  silver  from  uniting  with 
the  ma*cury,  and  that  a  sulphur  of  silver  only 
gives  cold  amalgam,  in  adding  muriate  of  soda 
and  sulfate  of  iron  :  we  observed  on  the  con- 
trary, that  on  triturating  mercury  and  artificial 
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g^tpbur  of  silver,  Ihd.meaccmy  is  <|piickly  ex- 
tttguisbecU  and  tlmt  a  small  ^jfaBoati^  af  silver 
is,  obtwied  by  the  distiHalKm;  of  tlie  anmlganiJ 
We   milled    mepcfory  witb^    ore  ,of   vitreous, 
fi^ver  reduoed  to  powdar;  and  after  a  coEtaet 
of  48  bouiii,  tbere  was  formed  a  small  ifaan* 
tity.  of  silver  amalg^am»    In  this   eayerimsat 
and  in  the  following,  we  acted  cm  two  or  diree 
g!^%fgames*  of  n^neral,  the  temperatere  of  tiie  , 
ahr  being  from  ten  to  twehne  centig^rade  degreesti 
and  the  mixtures  baving^beeasligfatly  moistoiied. 
On  imitating  the  ama^famatiim  ik  pati^  nsed- 
in. Mexico, and i mixing  inaoold  siale  solphtif 
of  natural  silver,  sulphate  of  iron,  mmate  d- 
sodi^.  and  lime,  wie.  did  not;  find  a  vestige  of 
iilHanat^  ^  sihrer,  altiiumg^  the  mixtnra  remam*' 
.ed  in  contact  for.  a  wedk>  but   we  obtamed' 
it  y^km  the  mass  was  exposed  for  seaiehows 
t^ftni artificial  t^nperature  of  friom  30*to84^* 
oflPtigyjM^*     I^  the  wann  reg^ons^  of  New^ 
Sfiain»  the  l#rtoa  exposed  to  thesun  become  the- 
mçst  heated,  and  it  is  observed  that  the  amal- 
gama^ion.  tahes  place  a  great  deal  slower  «n^- 
the  table  lands,  where   the  thermometer   de* 
scends  to  the  fr^eezing  point,,  than  in  the  deep 
vallies,  and  in  the  plains  in>  the  vicimty  of  the 
cQast,    It  is  prohaUle  that,  the  nniriate  of  sUver . 

*  so  or  45  English  grains.     Trans. 
t  f^ro™  50*  to  53*  Fahr.     Trans, 
t  Ffeom  86^^  to  939  Fshr.    Tnmt. 
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which  is  prompUy  formed  at  a  temperature 
of  34%  would  form  in  a  long  space. of  time  at 
a  much  lower  ten^rature. 

By  mixing  muriate  of  soda,  sulphate  of  iron> 
and  mercury  in  a  cold  state  we  dlitain  muriate 
of  mercury  ;  and  this  muriate  is  also  obtain^ 
when  we  triturate   mercury  with  muriate  of 
artificial  silver.     We  may  easily  believe  that 
in  the    process  of  amalgamation  on    a   great 
scale,  a  part  of  the  mercury  is  converted  into 
muriate  by    two  distinct    ways,    viz*  l^    the 
decomposition  of  the  muriate  of  silver,  and  by 
the  iinmediate  action    of    magistral  and    salt 
employed  in  too  great  abundance.     The  lime 
which  remedies  the  latter  mode  of  action  does 
not  carry  off  in  a  cold  state  the  sulphur  from 
the  silver;    for  on   mixing  snlphm*  of    native 
Silver  with  lime,,  sulphiur  of  lime  is  not  formed» 
though  the  mixture    has  been    triturated  for 
several  days.      The  lime  opposes  in   a  very 
remarkable  manner,  the  combination  of  silver 
wiUi  mercury.    We  observe  that  the  latter  19 
ezting^hed  with  difficulty,  when  we  triturate 
a  mixture  of  lime,  sulphur  of  silver  and  mercury. 
In  the  same  manner  on  forming  a  paste  of  silver 
mineral,  salt;  mag^tral,  and  mercury,  and  tri- 
turating the  schlick  till  the  mercury  becomes 
invisible,  we  s^  this  last  meta},  separate  from 
the  metallick  flour,  and  unite-  in  considerable 
masses  whenever  lime  is  added"*    Globules  of 
VOL.  in.  T 
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Ihereiiry,  irhich  gfadliftlly  increase  in  size, 
appear  whei*€rvw  thé  môiedulesi  of  lime  hare 
touched  the  mixture  ;  and  it  is  from  thi#  par- 
ticùlai'  action  of  the  lime,  that  thd  azo^Uêros 
Bssertileook  the  mercury,  orpt^vents  thepoête 
from  worhii/^. 

The  mfuriatic  acid,  disengaged  from  the 
muf  iaSe  of  sloda  by  the  ^Ipfaate  of  iron,  attacks 
the  silver,  although  the  laitter  is  fcmiad  in  ils 
mineral  in  the  li&etâttic  st^te.  On  treatinf 
ritreohs  silver  with  muriatic  acid,  we  obtain 
mnriafe  of  silver  in  àbnhdance  ;  and  on  pooif* 
ing  the  same  acid  on  sul|»hur  of  natural  silver 
it  disen^ges  itself  from  the  sulphuretted  hj« 
drogerf.  M.  Proust  observed  that  tiie  piasttes 
which  fell  to  the  bottom  of  the  sea,  at  the  time 
of  the  mehfiorable  shipwreck  of  tibe  San  Pedro 
Alcantara,  were  coveted  in  a  short  spaet  «f 
iime  with  a  crust  of  nrariste  df  sutler  of  lutf 
à  itrilKmétre^  in  thickhëss  ;  and  i  Inade  tte 
same  observation  diitifi^  my  stay  iÉ  Ven  at 
the  time  éf  the  shipfwreek  of  the  frigvte  Smtrta 
Leocadia  on  the  South  Sea  coast  near  Ci^ 
Saiht  Helen.  M.  Pallas  «ffirmsf  that  te  «ht 
banks  of  the  Jatk  in  $A^ria,  old  Tittar  tbwà 
have  been  fdund  convened  into  muHote  of 
silver  by  the  contact  of  an  earA  ^)Atdk  \% 
impregnated  with  muriate  of  soda.    AS  thésft 

*  X)196  of  an  inch,    Trmu. 
f  Nordische  Beitrage,  B.  iii.  p.  6é 
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M.  Q»^^imÊ8LC  and  mysQ^  «ucoeede^  coijf^ 
pktefy  in  initotingon  «  imaU  si^ale  the  2(e|i{^Î9 
de  Mhtho^  «ii.iiig#lûou^  prop^sn  known  ip  Ç^çp^ 
silice  thê  md  of   tb«    iiixta^ntl^  cent^^,  ^ 
injbroduc^  by  M*  Q^U^t  int^  Saxony.     Wft 
pevMUr<»d  tbal   op   mixii;^    în    a    Ç0I4  st^^ 
i^lphur  of  q^ataral  silv^rt  s^lt,  i}^î^^/»  lu^ 
and  ii9MÇtfpui:y,  %kn  «iwdg^  ^rim  m  ffve^f^ 
^biwd^Ace  vken  ^§  ^drfpd  to  1;he  j^e  4^^ 
of  iron*    |a  l^^s  case  thç  icon  m^  only  «ejcr^^ 
to  4^coiiàpo$e  tbç  mùmt«  of  sîkrer,  ai^  if^  ^ 
propûss  9f  aqi^gapiatioi»  of  Fr^berg,  l^xsjs,  4^. 
t«  VSW?kt0  tlje  «ulj^byuç  fcpflji  thç  i^i^e^rdi^ 
mbfev.    Xi^avi^  in  pwt^ct  fo^  24  l^u^^  s^r.. 
pbw^ttfd  s^v^  and  ^Ifngs  qif  iron^  |hç  ^ilyer 
was    put    into   faich   %  nakj^   state  that   ^j^ 
q|>taine4  in  a  few  mii^yi^s  %  Qi^pi^derable  quan- 
tity qf  silver  an^algam.     If  we  (tour  muriatic 
acid  ^  the  oiixture^  infinitiçly  more  sulj^huretted 
hydr^gc^  iff  disengaged  th^  we  obtain  on  treat; 
ing  acid  sulphuretted  silver  alone.    It  is  pro- 
bable tl)#t  t]|e  pxide  of  \Yon  at  the  ^n^muin, 
which  is  found  in  the  cohradfis  or  p^oSf  and  in 
Qiiner^  inixiid  if^ith  decomposed   pyrites»  acts 
in  %  f^asMEicf  f^nalpgous  to  th^  filings  of  iron. 

T|if  ^^ca^^o^  wast^  of  niercury  which  wo 
o^isf^vf  i|^  tl^e  4flWl^^  prpce^s  of  amalgama- 
t^OR  Ff9Ç^^di^  ^^9tt  ?^veral  causes   lyhich   act 

T  2 
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simultaneously.    If  m  the  process  par  pmtio  all 
the  silver  extracted  was  owing  to  a  decomposi- 
tion of  muriate  of   silver  by   mancury,  there 
would  be   lost  a   quantity  of  mercury    which 
would  be   to  that  of  the  silver  in  the  muriate 
nearly  as  4 :  7.  6  ;  f<nr  this  proportion  is  that 
of  the  respective  oxidations  of  the  two  m^als. 
Another    and  perhaps    the   most  considerable 
part  of  the  mercury  is  lost^  because  it  remains 
disseminated  in  an  immense  mass  of  moistened 
schUch,  and  because  this  division  of  the  metal 
is  so  great,  that  the  most  careful  washing*  is  not 
sufficient  to  unite  thé  molecules  concealed  in 
the  remains.    A  third  cause  of  the  loss  of  the 
Aiercury  must  be  sought  for  in  its  contact  with 
the  salt  water»  in  its  exposure  to  the  open  air 
and  the  rays  of  the  sun  for  the  space  of  three, 
fbur  and  even  five  months.     These  masses  of 
mercury  and  schlich    which    contain  a   great 
number  of  heterogeneous   metallic  substances, 
moistened  by  saline  solutions,  are  composed  of 
an  infinite  number  of  small  gàhanic  piieSf  of 
which  the  slow  but  prolonged  action  is  favour- 
able to  the  oxidation  of  the  mercury,  and  the 
action  of  chemical  affinities. 

The  result  of  the  whole  of  these  researches 
was,  that  the  use  of  fire  would  sensibly  improve 
the  process  of  amalgamation.  If  the  minerals 
treated,  were  only  vitreous  silver,  filings  of  nron 
alone  would  be  perhaps  sufficient  to  render  the 
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«nlver  naked,  and  separate  it  from  the  sulphur 
which  retards  the  union  ^f  the  silver  with  the 
mercury.  But  as  in  all  the  other  .silver 
minerals  there  are  besides  sulphur  different 
metals  combined  with  the  silver,  the  simul* 
taneous  employment  of  muriate  of  soda  and 
sulphates  of  copper  and  iron,  becomes  necessary 
to  favour  the  disengagement  of  the  muriatic 
acid  whidi  combines  with  the  copper,  iron, 
antimony,  lead,  and  i^lven  «The  muriates  of 
iron,  copper,  zinc,  and  arsepic,  and  even  that 
of  lead  remain  dissolved;  and.  the.  muriate  pf 
mlvet  which  is  completely  insoluble  is  decom- 
posed by  contact  wiUi  the  mercury. 

It  has  been  long  profKised  to  cov^  the  sur- 
face on  whieh  the  pastes  repose  with;  plates 
of  iron  and  copper  instead  of  flags  ;  and  it  has 
be^i  endeavoured  to  i|tir  (repa$$at)  the  mass 
by  working  it  with  ploughs  of  which  the  share 
and  coulter  should  be  made  of  the  metals 
which  we  have  been  mentioning  ;  but  the  mules 
sttffsred  too  much  from  this  wwk,  the  sckUch 
farming  a  thick  and  by  no  means  ductile  paste. 
The  custom  of  treading  the  scfUich  by  mules 
instead  of  men  was  only  introduced  into  Mexico 
in  the  year  1783.  Bon  Juan  Comejo  brought 
from  Peru  the  idea  of  this  process;  and  the 
government  granted  him  a  privilege  for  it, 
which  he  did  not  long  enjoy,  and  which  only 
brought  him  in  the  sum  of  300,000  livres  tour* 
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î^8  *Ôlftrfm«S^tl»%E  tB^tr. 
1mîs\  h  Very  iwîàedtte  *utti  %teeii  ^ê  ccmsHer 

iiibre  "âikh  à  fou^b  dimifaisIièB  sinC^  k  hus 
Icfeh  hb  longer  nèèfeÉsteïy  fo  emf^y  iké^gr^t 
ntricAer  bf .  wbrkméh  Who  trod  bafefbofed  Dn 
Htaps  ï»f  niëtaliic  fl6tir. 

Vfie  niriàtg'aTbation  strcfc  as  We  have  dd^èribed 

ît,  'Hètvés  to  exttâét  Wl  ^e  siltèr  fro»    the 

'  miheràls  tirftidi'ha^e  been  ihf^ted  by  mercnry, 

'|)roVMëd  *tKe  ^zofoero  he    e^pétiett<*ed,    and 

thoràtighly  thoW  ttfe  "asffeùt  Or  exterior  charac- 

ien  ^6f  ftc  toertWbry/by  Wbiteh  to  Jttd^  if  the 

^t;eis  fa  Hfilùt  iX  Ihtfe  or  iWlphwte  of  iron.    Ai 

Guanaxuato  tFbiëréthis6^)^lion  is  bestmrniaged, 

Vttfnéhtfo  "ift  'ÉJbeoèffîfWty  Mtfttlgttmated  urbich 

èontain  -only  tWëë  fôteths  ftf  ^an  ôumîe  of  whrèr 

^fer<niîtitàl.    ^.  ftbnnefe<*nBMt  ib^txsà  ohly^Vof 

%ti  '  otmèe  6f  '^SïVér  ih  'fënMirà  yif  ^HttralgtaftiMn 

proëeëcfit^  from  Mâë)^,  ^f  yAàéï  tile  ^triti« 

tàlf  ëonïàîn^  fWfti'&Ve  to  «k  taâlftîs  of  slhw. 

fn  tiie  'Wi%s  6f  Ré^b  tfaë  ifchhtk  ft^^ùeMy 

Vindergo  WasWg  héfdffe  inétmty  ÏHa  éxtribbed 

àll  the^ver  in  ihe  p«LsCe;  'Mid  it  Is  bdicftedàt 

M e3tico  IHat  thefàtMer  of  thé  present  proprietor 

of  the'femoiis  inihe   of  'BteCttiifa  «tBreW    %ifli 

the  fèfnliiiiis  -an  ëhbnttoAs  mti^  k>f  -nlver  into 

't!he  river. 

*  jri£,000  Sterling.    ^Tràns. 
t  Sonnuckmidi^  Miner.  Bbdchreibung   der  Sefgwerb* 
Bevlefe,  p.  103. 
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The  process  discoyereii  hy  Medinçt.pp^aess^ 
the  greut  advantage  of  simplicity  :  it  cequirw 
po  coastrucUon  of  edifices,  no  combustibles,  iu> 
jxiacfaines,  and  almost  no  iinpelling  force.  With 
mercury  and  a  few  mules  to  mdye  the  arastxg^h 
we  may  <by-  m^aus  of  ^una^amation  jpor  p^^tio 
extract;the  .silver  from  all  the  meagre  minerais 
x^ei^r  the  pit  from  which  they  are  taken  in  the 
midst  of  a  desert,  provided,  the  surface  be 
efficiently  smooth  to  admit  of  the  estabhsh- 
m^t  of  the  iortas;  hut  this  same  procès  Jbias 
also  tjbe  ^eat  disadvantage  of  bfing  slaw 
«md  causing  an  enoi^aabous  waste  of  mercui^y. 
As  the  mercury  is  divided  in  an  extrenae  degree, 
^nd  thousands  of  quintals  of  minerals  fuce 
^leirrô^ght  at  ^  tim?,  it  is  impossible  to  collect 
the  (oude  .and  .muriate  ef  inépcury  ^whiçh  jafe 
l^nied  a^vs^y  by  the  water  ;in  ¥f ç^bi^.  ;In  the 
«i^ethod  of an]^gsaB^tion;Colj[owQd  in  J^rqpe  wiiidi 
we  4^ we  to  the  learned  res^^arohes  of  M^  M.^fMm» 
iP^pree)i^^oG#§rt,  and  Cht^rp^ntier^l^  silver 
>s^^iiiti^aQt§d  ifi  the  s^^e  of  24  hcnirs.  Tl«y 
^mplpy  ^om  sixty  ;to  cm  hmidred  land  fi% 
times  less  time  than  in  the  Spftniidi  celonias, 
AB^  coiisjame  as  we  have  already  «aid  eight 
times  less  mercury.  But  how  is  there  a  possibi- 
lity -^f  introducing  into  Mexico  or  Peru,  the 
process  of  Freiberg,  which  is  foimded  on  the 
roasting  of  the  minerals,  and  the  giratoi^y  motipn 
of  the  tubs?   At  Freiberg  sixty. th0!W^n.d,(piû^^ 
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of  minerals  are  annually  amalgamated  ;  bat  in 
New  Spain  die  quantity  is  nearly  ten  millons 
of  quintals  ;  and  horw  is  it  possible  to  contain 
this  enormous  mass  of  minerals  in  tubs.  How 
can  we  find  sufficient  power  to  turn  a  million 
of  these  casks  or  tubs?*  How  shall  we  work 
the  minerals  of  a  country  which  wants  com* 
bustiblesy  and  where  the  mines  are  on  table 
lands  destitute  of  forests  ? 

After  treating  of  the  amalgamation  in  use  in 
America,  it  remains  for  us  to  touch  upon  a  very 
important  problem,  that  of  the  quantity  of 
mercury  annually  required  by  the  mines  of 
New  Spain.  Mexico  çmd  Peru  depend  very 
much  upon  the  abundance  and  low  price 
of  the  mercury  for  the  quantity  of  silver 
which  they  produce.  When  the  mercury 
fails  them^  which  happens  often  in  periods  of 
maritime  war,  the  mines  are  not  so  Imskly 
worked  ;  and  the  mineral  accumulates  in  their 
hands  without  their  being  able  to  extract  the 
silver  from  it.  Rich  proprietors,  who  possess 
in  their  magazines  minerals  to  the  amount  of 
two  or  three  millions  of  francs,  are  frequently 
in  want  of  the  necessary  money  to  make  head 

*  It  would  undoubtedly  require  a  million  of  casks  to 
receive  at  once  the  17  quintals  of  minerals;  but  supposing 
that  we  could  amalgamate  as  rapidly  as  in  Saxony,  S3S0 
tubs  would  be  sufficient  to  supply  the  place  of  the  ôen^fieio 
delfotiootàUMmoo. 
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agamrt  the  daily  et:peme»  of  their  mines.  On 
the  odier  hand  the  more  çiercnry  is  wanted  in 
Spanish  America,  either  on  accoont  of  the 
ionrishing  state  of  the  mines,  or  the  process 
of  amalgamation  followed  there,  the  more  the 
price  of  this  metal  rises  in  Europe.  The  smaU 
number  of  countries  whidi  nature  has  supplied 
with  it,  Spain,  the  department  of  Mont-Ton^ 
•nerre,  Camiola,  and  Transîivania,  gain  by  this 
rise;  but  the  districts  of  silver  mines  in 
which  the  process  of  amalgamation  »  the 
more  .desirable,  as  they  are  in  want  of  the 
.  necessary  combustibles  for  smelting,  feel  Tety 
disadyantageously  the  effect  of  the  great  im- 
portations of  mercury  into  America. 

New  Spain  consumes  annually  16,000  quin- 
tals of  mercury*.  The  court  of  Madrid  having 
reserved  to  itself  the  exclusive  right  of  selling 
mercury,  both  Spanish  and  foreign,  entered  in 
1784,  into  a  contract  with  the  Emperor  of 
Austria,  by  which  the  latter  was  *to  furnish 
mercury  at  a  price  of  ô2  piastres.  iHie  court 
sends  annually  in  time  of  peace  by  vessels 
of  the  Royal  Navy,  sometimes  9000,  and  some- 
times 24,000  quintids.  In  1803,  a  very  useful 
project  was  formed  of  supplying  Mexico  for 
several  years,  in  order  that  in  the  unforeseen 
case  of  a  war,  the  amalgamation  should  not  be 

•  2,100,312  lb.  troy.    Tram. 
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«Mpeflad  %Hil|B  i*Mi^«Mir<M9^;bisttiM§4^ 
Jè«t  (M  r€pÊte$tejtbw»A  the  fMe  t)f  «o  mMgr 
•otiieis  whiAJwye  nnsvar  been  ^onttatad*  JBrfaec 
J77(^w1mi  the  ivrartung  of  noises  ^^asffiM'^ênmi 

(^Moived  no  jither  ntmonry  bist  ;tfi«t  df  Ato^ 
«den^ttd  BnawnmcliML  l%e  ftiwfi»  foarimiy 
JhsuialMid  Jbytthe  .Anrtriwijgwieratttmt,  oi  vdmh 
Atd  prewtmsi  .jmrt  tu4iwm  Idea,  .ww  ^y  41^0^ 
fduoed  into  Meo^ioo  9ilStar^ike  fiUling  m  of  the 
4ild>t#traMOtt»«vrorlfti  t>f  tif mwMMrfiliaa»  at.futîme 
•vthen  the  muie  #f  Ahoaibii  mas  istundUted 
w  the  greateMi.fNirt  *of  iti  wwrk«*,*and  yk^ded 
imly  a  very  im^oMiéeiiahl^  preditee.  «But  in 
1800  and  IMflf  this  Uet  mim  ^ms  ;^«w  in . 
.sueh  a  'doimsbîiig  «ftotor  tiiat  .ît  i^ould  aloi»e  have 
lunûflh^d^marethmi  20,000  quintiib^fsmreiuy 
*per:«u|Hm9^attd  theve  «rete  soâl^ieiit.jgv^wdi 
to  oaneeive  the  hope  of^ji^  hmvinig  «py^nogas 
«ity  «f  r^cvTMPi^  to  :  Gemtaa  Q9wsr6ury,.for  Ji^p- 
/p^Hii^  Jrii^esûfo  And  Fera,  vji'here.have  rbecn 
.yeaes,  idben  taa  or  twelve  thewand  i|iH«tals 
♦f 'th»  test  inwcnry,  h(Me  been  M^rUld  lat 
.Vera  Con.  Up^n  .the  wh^,  ftom  17^  to 
il?8l,  the  awn^ym^tjon  moatk»  of  New  %)ai9, . 
•dirstfi^yad  the  renormeus  «sum  raf  tl04#i06  qw^- 

*  For  these  mines»  and  those  of  Ahnadenejos»  tee  the 
interestbg  researches  of  M.  Coquebert  de  Montbret,  ■ 
the  Journal  des  Minet,  No.  17*  p.  S9& 
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-tal^,  of  iN^oli  tfae<i«luèm  JknmM  aiKiimftied 
yh  Yti6i^  thM  66  itriilioM  «f  livras  tonnOMrf. 

When  the  pfide  <ïf  fmerenry  bas  progressivdgr 

km^red,  "the  t;rdl»khi^  of  the   mines  has  ^ctoe 

'^én  iûëretàsïû^.    >In  lôM^««nter   tbe  ¥keroQr 

Don  Luis  <ie  ¥èlste^  li»,  «  ipiintai  of  nmremy 

Wate  %«W  fc  Méotifoo  -fclr  1^  ^^«astres.    ^Bnt  in 

-tke  18lii  eentury,  the  vakie  v(  -tUs  ^nstal  ^faul 

^llMiiifiihg«|rto  tûèh  ft  dagree,  that  in  aiôO/lhe 

ni^iyiift  ^t^rîbutedl  it  to  the  nuntts  et  82  pîas- 

-frès.    aiMi*«eii  176?  and  1776,  its  j^nce  îms 

-'62  plëKtr^  liie  ^qmbtftl.    In    1777,  mnâer  iiie 

^sAtfiiaistMllîon'âf  fte  Ministidr  €Mwz,fa  royal 

déWee^îwd  the  price  of  lee  «idronry  ùf  Mvm^  , 

-don  at  ^l  piastres,  tmo  Teals,  and -that  of  Ger- 

-Amiy  ^t  m  pkslres.    At  'Gvanbxsiato,  ijn^ 

f \f o  *Sorte  éf  «meroury^wre  ineFOasod  *  fay^tfio  nw- 

)pîéMi*te  iJHrmtge  on  Hke  lmokB>«ftMu}e6,'lf0m 

2^10  Si^aftras  per  'i]uinÉal.      OTIie'king  gah» 

'on  the  'merOui^y^f'^idriay  on  'aocOnnt  bf  Hàe 

9ftkmt^6e  'ttf  the '«rtight  used  >iii  ehtwamy  ami 

in  Mexico, ^8  per   cent;  «o  âiat  a'^wine  ^i- 

tlci^n  ought  "to'OHgttj^  Ae -methor'oo&ntry  to 

^«ell  4t  'àt>a  éke9per  Tate.    Atconibng  to  ^an  old 

"^eustom/frtie  minét^of  eortaitt'districls'of -mÔMs, 

fbr  e^tHMple,  'thoae  éf  «Gomacunto  and  ^aon-  - 

*fetas,'^e  aliowodito  ><pMrchme  two  thirds  of 

«  25,124,200  Ibu  Tny.    Tram. 
^»«S«v4<XMX)0  8t«rli|ig. 
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SpaniA  meroury,  amd  eidy  one  tliird  of  Ger- 
man mercury.  Other  dirtricts  are  forced  to 
take  more  of  the  miârcnry  of  Idria,  than  diat 
of  Almaden.  As  the  former  is  4he  dearest, 
there  is  a  repognance  to  taking  it,  and  the 
miners  affect  to  omsider  it  as  impure. 

The  impartial  dirtribution  of  mercury  (el  re* 
partimientà  del  azoytte}  is  of  the  greatest  conse- 
quence for  the  pro&^rity  of  the  «nines  of  New 
Spain.     So  long  as  tlûs  brandi  of  commerce 
shall  not  be  free,  the  distribution  should  be  ^i- 
trusted  to  the  Tribunal  de  Mmerim,  which  is 
alone  in  a  conditicm  to  judge  of  the  number 
of  quintals,  indispensably  necessary  to  the  amal- 
gamation wœrks  of  the  different  districts.     Un- 
fortunately, however^'the  viceroys  and  those  per- 
sons who  are  about  them,  are  jealous   of  the 
right  of  administermg  themselves  this  brandi 
of  the   royal  revenue.     They  know  very  well 
that  to  distribute  mercury,  and  especially  that 
of  Almaden,  which  is   one  third  cheaper  than 
that  of  Idria,  is  conceding  a  favour;    and  in 
the  colonies  as  every  where  ebe,  it  isprofit- 
able  to  favour  the  richest  and  most  powerful 
individuals.    From    this  state   of   things,  the 
poorest  miners,  those  x>f  Tasco,  Temascaltepec, 
or  Copala,  cannot  prociue  mercury»  when  the 
great  works  of  Guanaxuato  and  Real  del  Monte 
have  it  in  abundance. 
The  general  wpermtendencjf  of  the  mines  in 
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Spain^  is  charged  with  the  sale  of  tlie  mer- 
cury in  the  colonies  of  America.  The  minis- 
ter Don  Antonio  y aldes^  ccmceived  the  whim- 
sical and  audacioos  project  of  r^ulalinj^  him- 
self from  Madrid,  the  distribution  of  mercury 
among  the  different  mines  of  Mexico.  For 
this  purpose,  he  ordered  the  viceroy  in  1789,  to 
Araw  up  statistical  tables  of  all  the  mines  o(  New 
Spain,  and  to  send  to  Europe  specimens  of  die 
▼eins  which  were  worked.  The  impossibility  of 
executing  the  order  of  the  Minister  was  felt  in 
Mexico;  not  a  single  specimen  was  ever  sent 
to  Madrid;  and  the  distribution  of  the  mer- 
^cury  remained  as  formerly  entrusted  to  the 
viceroy  of  New  Spain. 

The  following  table^  proves  the  influence 
of  the  price  of  mercury  on  its  consumption. 
The  diminution  of  Uiis  price,  and  the  free- 
dom of  trade  with  all  the  ports  of  Spain,  have 
all  contributed  to  the  progress  of  mining. 


Periods. 

Price  of    a 

quintal      of 

mercury. 

Total    con- 
sumption of 
mercury. 

1762—1766 
1767—1771 
1772—1777 
1778—1782 

82  Piastres 

62 

62 

41 

3Ô7Ô0  qmntals 
42000 
53000 
Ô9000 

*  Influxo  del  precio  del  azogue  sobre  tu  consumo,  por 
Don  Antonio  del  CampoMsria.  (M.'S.) 
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Il  Mms  kMfvm  in  lMbe«eQ>  m  1789>  «bat 
CSbÎM  posseasai  laeiNXu^  mîoe»;  «ac^  ît 
nw  im^nad  tlsMt  newly  IMOOt  «ipuilub 
might  be  aiwiaMy  drawn  fnm  GmUm*    Tlte 

fin»  by  wty  of  e&ebwgpe.  fcir  th§  me^mityj; 
bni  tbis   pro^fc  howey^  ^mm  in  itwlf  W4^' 

dbtakiad  from  CmIqa  anil  MflttôU^  wa«  im- 
pure ané  eontftined  a  gfVMt  ifecd  «f  leiKl;  moA 
its  priée  amemitad  to  80  piftsteoB  tl^  %iiklr 
taL  And  yet  a  i^ery  small  %uantk)r  qoM  be 
procured  a*  this  pvioe.  fiimce  1793»  liia^  im^ 
portait  ob}eot  bas  been  totaUy  lost  sight  af  ;, 
and  yet  it  would  be  of  imparlaiuc0  afa¥l  to 
attend  to  it>  ecq^ially  at  a  time  when,  the 
MexicaMi  experieiiee  greal  diifiputty  kpt  pf9cm- 
jf'mg  mercuvy  from  llie  Continent  of  Eup^e* 

FfQm  9^  tbe  rese^rohts  whipb  I  c<mVi  V^k^t 
the  who\a  ef  fipaiii«b  Amerkm»  W)m\}f»  H^^i 
Perujt  Chilij  and  the  Kingdom  of  Buenos  Ayres, 
(for  elsewhere  the  process  çf  amalgamation  ,iy 
unknown)  annually  conaume  more  than  25,000 
quinMiM  of  mercury  pf  which  the  price  ii>  t^« 
Colonies  ameiunbi  to  more  tha»  O.^QC^QQQ  Uvn^"^* 
M.  Heron  de  Tillefosse,  in  all  ii^teresting  tabl^ 
which  conteins  the  quantity  ef  each  meta) 
wrought  over  the  whçle  globe,  estimates  the 
mercury  annually  drawA  frçm    the  «WB^is  gf 

*  1^240,800  Sterling,     Trans, 
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Bui'ûpe,  dt  96>060  qumtols»  Hence,  gomg  on 
tlm^  data,  we  find  teat  merewy  is  alter  cobalt 
the  rarest  of  all'  metals,  and  tkat  it  is  enu 
twice  as  rare  n»  tin. 

What  is  the  qaant^y  of  gold  and  silver  ae- 
tuatty  prodvieed  lyjr  the  mines  of  New  Spain^? 
And  whtt^  are  the  treasnres  which  since  the 
disee^ery  of  America,  ^e  commerce  of  BCexico 
hm  poured  into  Ewope  and  Asia*  The  de* 
tails  wht^  I  pn^eured  daring'  my  stay  in  the 
Spanish  Ccrfonies,  from  the  re^stets  of  the 
mmfe  of  Meineo,  Lima,  iSanta  Pe,^  and  Piq>ayan, 
hare  enabled  me  to  give  more  exact  infor* 
milioR  wiftk  regard  to  the  prodtKo  of  the 
RHiies,  than  any  whîek  has  Mtherto  been  pnb* 
Kshod.  Piftrt  of  the  resnlts  of  the  fraiU  of 
my  resewckes,  have  been  already  pnUkdied  in 
the  works^  of  M.  M.  Bourgoing,  Brongniatt^ 
Laborde,  and  Heron  de  Y îUefosse,  to  whom  I 
was  eager  to  make  such  commnnicatioQ  im^ 
mediately  aA;er  my  retnm  to  Enrc^. 

The  quMtity  of  silver  amnially.  extracted 
from  the  mines  of  New  Spain,  as  we  have 
already  seen,  does  not  depend  so  much  on  the 
abundance  and    intrinsic  ^ches  of   the  mine» 

*  M^urfoiugf  TabkfNi  dc  l'Espagne  modernt,  é*  edit 
T«  iL>.âlS.  BroHgmmif  Tiaité  de  Ijiianringie,  T.*  ii. 
p.  351.  Laborde^  Itinéraire  de  PEspagne,  F'ed^  T.  ir. 
p.  383  &  soil.  Mwron  de  PtOg^ne,  de  la  richesse  minérale, 
T.  j.  p.  249— 2âi. 
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rals»  as  on  the  facility  with  which  the  miners 
procure  the  mercury  necessary  for  amalgama- 
tiou.  '  We  are  not  therelbre  to  be  surprized 
that  the  number  of  marcs  q£  silver  converted 
into  piastres,  at  the  mint  of  Mexico  varies 
very  irregularly.  When  firom  the  effi^^t  of 
a  maritime  war  or  some  other  accident,  the 
mercury  has  failed  for  a  year,  and  the  follow- 
ing year  it  has  arrived  in  abundance,  in  that 
case,  a  very  considerable  produce  of  silver  suc- 
ceeds to  a  very  limited  fabrication  of  money. 

In  Saxony,  where  the  small  quantity  of  mer- 
cury which  is  wanted  for  the  process  of  amal- 
gamation, is  procured  with  sufficient  faoili^, 
the  produce  of  the  mines  of  Freiberg  is  so 
admirably  equal,  that  from  1793  to  1790,  it 
was  never  below  48,300,  and  never  above 
dO,700  marcs  of  silver.  In  that  country,  the 
great  droughts  which  prevent  the  going  of 
the  hydraulical  wheels,  and  the  water  from 
being  drawn  off,  have  the  same  influence  (m 
the  quantity  of  silver  delivered  into  the  nnnt, 
as  the  scarcity  of  mercury  in  America. 

From  1777  to  1803,  the  quantity  of  silver 
annually  extracted  from  the  Mexican  minerals, 
has  almost  constantly  been  above  two  millions 
of  marcs  of  silver^,   and  from  1796  to  1799,^ 
it  was  8,700,000  marcsf;  while  from  1800  to 

*  1,812,633  lb.  troy.     Trans. 
t  1,772,053  lb.  troy.    Trans. 
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1808^  it  mnaindlbdow  2,100,OM  màfts*.  It 
woqU  be  unjust  to  conclude  fram  th^e  duti» 
thftt  tbe  mining  op^ratiom  in  Mexico  hM^ 
net  been  so  Aomrishinig^  latterly.  In  1901,  tbe 
gold  and  silver  obtained  amounted  oidy  to 
.16»âe85000  piastresf;^^)^  ni  1809,  the  coin- 
ce again  amounted  en  accoutvt  of  Ike  abundcoiw 
.  of  tn^ourj,  to  2S,166^9O0  piastres;]:. 

Abstracting  ^e  influenoe  of  accidentai  caiMi^, 
we  find  tiiaifethe  mkies  and  ifasbing  of  New 
Spain,  aetoally  produce  on  an  average  7000 
marcs  of  gold^,  and9|600,000  marcs  of  silvt^A, 
of  wUch  the  mean  value  amounts  altorgetber 
.to  2fl  millions  of  double  piastres^. 

About  twenty  yeaii$  ago,  tbis  produce  was 
may  frem  tea  to  siKteen^  and  diirty  years  age, 
from  eleven  to  twelve  milliens  of  piastres.  In 
tiipe  beginnmg  «f  the  eigiiteentli  eêntory,*tbç 
iiuatitiiy  0f  gold  and  ailver  coined  at  Meideo 
.waa  tNsdy  from  ilve  to  spc  miHîens.  Hio  «nor- 
,Biou0  increase  in  the  produce  of  thé  ÉftkMs 
alwenrnbfe  in  latter  years,  engirt  to  be  attri- 
buted to  a  great  number  of  camsei,^  all  at^ing 
a*  the  same  time,  and  nmeng  which  ^*  éiat 
* 

«  1^76.264  lb.  ttggr.    Tnm. 

t  1^3,479,280  Sterliqg.  Tnw. 

t  £iym,0BO  Sterling.    Tnau. 

if  4098  A.  tKTf .    Tran». 

I  lvM(V0001b.«ay.    TntU. 

%  dim>fiOiMtat.    7hM* 

VOX»  ni.  V 
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place  must  be  attributed  to  the  increase  of 
population  cm  the  table  knd  of  Mexico,  the 
progress  of  knowledge  and  national  industry, 
ihe  freedom  of  trade  conceded  to  America  in 
1778,  the  facility  of  procoring  at  a  cheaper 
rate  the  iron  and  steel  necessary  for  the  mines, 
the  fall  in  the  pvice  of  mercury,  the  discovery 
of  the  minés  of  Catorce  and  Yalencianaf  and 
the  establishment  of  the  Tribunal  de  Mineria. 

The  two  years  in  which  the  produce  of  gold 
and  silver  attained  its  mommum,  were  1796 
and  1797.  In  the  former,  there  was  cokied 
at  the  mint  of  Mexico^  20,644,000  piastres; 
and  in  the  latter,  25,080,000  piastres.  To  judge 
of  the  effect  produced  by  the  freedom  of  trade, 
or  rather  from  the  cessation  of  the  monc^ly 
of  the  galleons,  we  have  merely  to  remember 
that  the  value  of  the  gold  and  silver  coined 
at  Mexico,  was  from  1766  to  1778, 191,589,179 
pia«ti^,and  from  1779  to  1791,  252,525,413 
piastres;  so  that  from  1778,  the  increase  has 
b^en  more  than  a  fourth  part  of  the  total  produce. 

We  find  in  the  archives  of  the  mint  of 
Mexico,  very  accurate  accounts  of  the  qusui^ 
tityof  gold  and  silver  coined  since^' 1690,  from 
which  I  have  framed  the  two  following  ta- 
bles: the  first  indicates  the  value  of  the  ffold 
and  silver  expressed  in  double  piastres,  and 
the  second  exhibits  the  quantity  qf  marcs  of 
silver  given  in  to  the  mint,  and  converted  into 
piastre^. 
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TABI.Ê  I. 


^1 


GM  and  silrer  extracted  ftotn  thù  miiies  of 
Mexico,  and  coined  at  Mexico,  from  1690  to 
1803. 


>• 
K>90 
1691 
1692 
1693 
\G9\ 
1693 
1696 
1697 
:698 
1699 


17(H> 
1701 
1702 
1703 
1704 
1706 


Value 

in 

pianrps. 


V'alue 
in 


5,285.580  n-^O 
6,213,709^172! 
5,252,729  1  722 
2,802  37S  1723 
5,840,.'i29'l724 
4  00l.293|l72i 
9.190.618:1726 
4,439,947  1727 
3,319.765  1728 
3.504. 78t[1729 


,379,122 
4  0Ii4.093 
5,022  .5:)(/ 
6  079,254 
5,627  027 
4,7  i  7, 175 
1706  6,172,037 
5,735.032 
5,735,601 
5.214  143 


Î707 

nod 

1709 


I710;&,710  58 
17ir5.666  085 
1712)h,6l3.425 
17136.487.872 

1714  6,220,822 

1715  6  368  918 
j716  6,496,28S 
1717  6,7.^0,734 
;7IS7  173,590 
1719  7,258.706 


1730 
1731 
1732 
173  5 
17.1i 
17J5 
17.'J6 
1737 
1733 
1739 

17401 

1741 


7  874,323 
9,460,734 

8,824,432 
8,107,348 
7.872,822 
7,370,815 
8,46'i,Hrt 
8,133,088 
9,228  545 
8.814.970 


1742 
1743 
1744 

■45 
1746 

■47 
1748 
1749 


9,745.870 

8,439.871 

8,726,465 

10,009,79.1 

8  506,5.53 

7,922.001 

11,016,000 

8  122,140 

9,490,250 

8,550,785 

I  9556.040 

I  8  6r.3,000 

16,677,00» 

9,384, (iOO 

Î  0.2*15,000 

10,327,500 

1 1.509  0.)0 

12,002  000 

11^)28.000 

H  1,323,500 


1  750 

17 

1752 

1753 

1754 

1755 

1756 

1757 

1758 

1759 


Vaiuc 
tft 


1  760 

17fiJ 

1762 

1763 

1764 

1765 

1766 

1767 

1708 

1769 

1770 

1771 

1772 

177". 

1774 

1775 

1776 

1777 

177F 

1779 


13,209  000 
12,631.000 
13,627.500 

11,594,00» 
1,594.000 
12,48650(1 
12,299,5(J0 
12,529,000 
12,757,594 
13,022,000 


\  alut: 

in 

piastres. 


11,968,000 

11,731,000 

10,1  14,492 

1,775,041 

9.792.5751 

:  1,604, 845 

11,210,050 

10,4l5,nf 

12,278  957 

.938,784 


178017.514,863 
1781,20,335  8*? 
I '7S  2  17.581,490 
178323,716,65" 
21.(37,374 
18.575,208 
17,257,104 
16,110,340 
20.1  .6  365 
21.229,911 


1784 
1785 
1786 
1737 
17S8 
1789 


790 
1791 
1792 


13,926  32( 
13  803,191 
16.971.857 

8  932.766 
12  392,074 

4,245  286 
16,463,280» 
21  6(0.0'2( 
16,911  46^' 
19.435,457 


18,063  688 
?1, 121, 713 
.  ....21,195.041 
1793124,312,949 
|179;|22.01 1.031 
ll7P5['n,593,481 
1796;25.644,566 
1797;95,080.038 

1798  24.004,589 

1799  22.(ï53.12S 


1800  18,685.674 

I8('îfl6.,S68,0OO 
I '^02  18,798,600 
1803  23,166,906 


JTotilof  cqT  'an-^sî  rorfrnm  1^90  r-^  1803  1  353  452,(î2'^  pi^^frg^'^.i 

•  ir284,»4,95M  Sterling.     Ttam. 
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Google 
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TABLE  II. 


C^oec  Pf. 


*^-  '  Mû^ex  Arwfn  ftimx  tJm  minfi  of  Mexico  from 


?-' 

Marcs  \t 

'      of        I 

2  i 

Marcs 
of 

s 

i 

> 

î 

Marcs 

Of 

i 

5 

9 

> 

silver,     o 

0     >* 

silver. 

3 

O 

>> 

silver. 

3 
O 

5 

1690 

621.835  4 

0  1730 

1,146,573 

0 

TT 

1770 

1,638,391 

TT| 

n 

731,024  5 

2          1 

992,926 

0 

0 

1 

1,506,255 

3 

2 

2 

629,732  6 

7          2 

1,0U6,643 

0 

0 

2 

1,996,689 

l 

1 

J-  i 

3 

329,691  4 

6          3 

1,177,623 

0 

0 

3 

2,227.442 

6 

1 

■^' 

4 

687,121    1 

0          4 

1,000,771 

0 

0 

4 

1,516,714 

5 

5 

-•5 

470,740  3 

2         5 

932,001 

1 

6 

5 

1,675,916 

0 

7 

6 

375,366  7 

3          6 

1,296,000 

0 

0 

6 

1,936,856 

6 

2 

7 

524,691»  5 

6         7 

955,545 

7 

2 

7 

2,498,615 

4 

I 

8 

390,560  5 

4         8 

1,116,500 

0 

0 

8 

2,334,765 

7 

2 

9 

41^27  7 

1         9 

l,e05,963 

0 

0 

9 

2,199,548 

6 

6 

:' 

rToo 

397,543  6 

2    1740 

1,124,240 

~ô 

7 

1780 

1,994,073 

4 

7 

I 

472,834  4 

5         1 

1,016,962 

0 

0 

1 

2,311.06$ 

3 

0 

^ 

2 

590,900  0 

1          2 

962,000 

0 

0 

2 

2,014,545 

1 

1 

3 

715,206  a 

0         S 

1,014,000 

0 

0 

3 

'>,709,167 

0 

3 

9r' 

4 

685,532  5 

1         4 

1,210,000 

0 

0 

4 

2,402,965 

7 

7 

,    à 

Ô58»49l   2 

2         5 

1,215,000 

0 

0 

5 

2,111,263 

7 

0 

;  '^ 

'   6 

726,122  9 

5         6 

1,354,000 

0 

0 

€ 

1,978,844 

5 

6 

r^ 

■    n 

674,709  2 

5         7 

1,412,000 

0 

0 

7 

1,819,141 

l 

J 

i  ,^ 

i      8 

675,012  7 

6         8 

1,368,000 

0 

0 

8 

2,293,555 

5 

3 

.t 

u^ 

613,428  4 

7         9 

1,391,000 

0 

0 

9 

2,415.821 

2 

1 

vno 

789,4801  7 

3   1750 

1,55*,000 

0 

0 

1790 

2,045,951 

6 

6 

.."^ 

:■■  I 

666,598  2 

4         1 

1,486,000 

i) 

0 

1 

2,353,867 

5 

3 

i>- 

»    a 

783,932  3 

2         2 

1,603,000 

0 

0 

2 

2,724.105 

3 

6 

(  ^ 

3 

763,279  0 

5         3 

1,364,000 

0 

0 

3 

2,747,746 

4 

3 

4 

731,861  4 

1          4 

1,364.000 

0 

0 

4 

2,488,304 

l 

0 

5 

749,284  4 

1         5 

1,469,000 

0 

0 

5 

2,808,380 

I 

0 

6 

767.969  1 

6         6 

1,447,000 

0 

0 

C 

2,854,072 

6 

4 

7 

794.204  0 

5         7 

1.474,000 

0 

0 

7 

2,818.248 

4 

4 

R 

843,951   6 

3         8 

1,500,893 

3 

4 

8 

2,697,038 

2 

2 

y 
Ï72Ô 

853,963  4 

0         9 

1,532,000 

0 
0 

0 

Q 

9 

2,473,542 

2 

7 

926,39i  7 

6  1760 

1,408,000 

1800 

2,098,712 

5 

l 

' 

1 

1,113,027  4 

7         1 

1,386,000 

0 

0 

Q 

1,038,109  5 
^"933jl05  5 

7         9 

1,189,940 

2 

3 

w^ 

~Î3 

5         5 

1,38^,^98 

7 

4' 

4 

926,214  ^ 

3         4 

1,1^2,063 

5 

6 

J 

867,''03'r  V 

2   '    5 

î,&65,275 

7 

7 

6 

996,017  ) 

6        6 

1,318,829 

4 

1 

"ï 

956,833  7 

7         7 

1,225,307 

6 

2 

S 

1,085.711    1 

7         8 

1,444,583 

1 

6 

9 

1,037,055   7 

5         911,404,564 

0 

41         J 

Total  in  sitver  alone,  from  1690  to  1800  149,530,721  marcs*.! 

♦  98,008  JlSIb.  Troy,     Trans. 
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It  vp^enm  from  theM  tables  that  tfee  mânes 
of  New  Spain  have  piroduced  fr<m>  1690  to 
1800,  the  enormous  sum  of  149,830,721  rstSf^i 
of  silver*  ;  and  from  1690  to  180p,  gold  and 
silver  to  the  value  of  1,353,452,020  doublé 
piastresf ,  '  or  ?,105,623,106  Uvres  tournois, 
estimating  the  piastres  at  105  sous,  French 
money. 

For  a  hundred  and  thirteen  J^ears,  the  pro- 
duce of  the  mines  has  been  coilstantly  on  the» 
increase,  if  we  except  the  (opgie  period  from 
1760  to  1767.  This  increase  becomes  mani- 
fest, when  we  compare  every  fen  years,  the 
quantity  of  the  precious  metals  given  in  to  ihë 
mint  of  Mexico,  as^  is  done  in  Aé  ""tal- 
lowing tables,  of  which  the  oûé  ibdicate^ 
the  value  of  the  gold  àncCToIvër  iiTlRâstrés, 
and  Ae  other,  the  quantity  of  silver  itrmsfcs. 


^  iSfiOSjn&b.  troji     Trans. 


* 

V 

* 

^ 

^ 

t 

i 

1             s 
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Process,  of  the  mining  operations  of  Mexico. 
TaIHe  I.     Gold  and  SUher. 


Value  of  Gold 

Periods. 

and    Silver    in 

Piactres. 

From  1690  to  1699 

43,871,335 

1700 

1709 

51,731,034 

1710 

1719 

65,747,027 

1720 

1729 

84,153,223 

1730 

1739 

90,529,730 

1740 

1749 

111,855,040 

1750 

1759 

125,750,094 

1760 

1769 

112,828,860 

1770 

1779 

165,181,729 

1780 

1789 

103,504,554 

1790 

1799 

231,080,214 

Totalfroml690to  1799—1,276,232,840 

Table  II.   Silver  alone. 


Periods. 

Silver. 

Mares. 

Oi. 

Oc. 

From  1690  to  1699 
1700      1709 
1710      1719 
1720       1729 
1730       1739 
1740       1749 
1750       1759 
1760      1769 
1770       1779 
1780      1789 
1790       1799 

5,173,099 

6,109,781 

7,744,525 

9,900,203 

10,650,546 

12,067,202 

14,793,893 

13,279,863 

19,461,194 

22,050,440 

26,021,257 

2 
5 
2 

7 
1 
0 
3 
4 
6 
6 
6 

7 

2 
6 

7 
0 
0 
4- 

1 
1 
7 
3 

Total  from  1690  to/ 
1799                        Î 

147,252,008 

6 

6 
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.When  we  distinguish  those  periods  in  which 
the  progress  of  mining  has  been  most  rapid, 
we  find  the  following  results: 


Periods. 


Value  of  Gold 
and  Silver,  for 
an  average  year 
in  Piastres 


1690—1720 
1721—1743 
J744— 1770 
1771—1782 
1783-1790 


Progressive  increase. 


1791—1803  22,325,824 


Piastres 

11,854,825         25  2,000,000 

17,223,916         19  5,300,000 

19,517,081  12  2,300,000 

10  2,800,000 


This  table  along  with  the  preceding  one, 
proves  that  the  periods  during  which- ~4he 
wealth  of  the  mines  have  most  increased,  are 
from  1736  to  1745,  from  1777  to  1783,  and 
from  1788  to  .1798  ;  but  the  increase  in  ge- 
neral has  been  so  little  in  proporticm  to  the 
space  of  time,  that  the  total  produce  of  the 
mines  was  ; 


4  millions  of    Piastres 

in  1085 

8               - 

1726 

12                 -                - 

1747 

16    ' 

1776 

20 

rfês 

24                 -                - 

1706 

from  whence  it  follows  that  the  produce  has 
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kMQ  tr^ed  m  âfty^wo  yeait»  and    sextnpied 
k  a  hiuidrtd  yMrs. 

After   the   gcM   «sd  silver,  it  MOiaiii»  iow 
OS  to  speak  of  the  other  metals,  called  com- 
mon metals,    the    working  of   which,   as  we 
liave  already  stated  in  the  bediming  of    this 
chapter,  has  been  very  much  neglected.     Cop- 
per is  fbnnd    in    a   native  state,     and  «uider 
the  forms  of  vitreous  and  oxiduiated  copper,  in 
the  mines  of  Ingaran,  a  little  to  the  south  of  the 
Volcan  de  JoruUo,  at  San  Juan  Ghietamio,  in 
the  intendancy  of  Talladoltd,  and  in  tile  province 
èf  New  Mexico.    The  Mexican  tin  is  extracted 
1^  means  of  washing,  from  the  alluvious  lands  of 
the  intendancy  of  Guanaxuato,  near  Oigante, 
8an  Ftfipe,  Rol^ledal  and  San  Miguel  el  Grande 
aa  we9  as   in  the  intendancy  of   Zacatecas 
between  the  towns  of  Xeres  and  Villa  Nueva. 
One  nsf  the  tin  mines  most  common  in  Mex- 
ieo  id  the  nnxni  tin  of  the  English  mineralogists. 
ll  appears  tiiat  this  mineral  is  originally  found 
In  veins  which  traverse  trap-porphyries;   but 
the  natives,   instead  of   working  these  veins, 
prefer  tiie  extracting   df  tin   from   thn   earth 
brought   down    the  ravins.     The    intendancy 
of  Guanaxuato  in.  1802,  produced  nearly  0200 
arrobas  <yf  copper,  and  400  -of  tin. 

The  ipon  mines  are  more  abundant  than 
is  general^  believed,  in  the  intendancies  of 
VaUadoibdf  Zacatecas,  and  Guadahaava,  and 
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oMP.  »]      BtnronoM  or  ww  sRàw.     mt^ 

«q>€eiidl)r  ia  tbè'  prwimdM  imMmm^  We 
hove  already  explained'c  the  refuson  why  theM 
mmeg,  tbcr  mort  importent  of  all,  ^^  only 
wvoogfat  with  My  degree  of  spmt  dmriag  a 
period  of  maritime  war,  when  a  itop  is  put 
to  the  impcntation  of  steel  and  iroa  from 
Sorq^;  wàà  We  have  already  namdd  the 
ymoA  of  Tecalitim»  near  Colima,  which  wera 
fucceaaifidly  wrought  ten  years  ago^  and 
afterwards  abandoned.  Fibres»  magnetic  ir»a 
is.  fbmid  in  coi^m&ction  with  magnetic  pyrite 
in  yeina  which  traverse  gneiss  in  the  kingdem 
of  Oaxaca.  The  western  slope  of  die  moim« 
tains  of  Mechoacan  abounds  in  ores  o( 
compact  red  ir<m  and  hematite  brown  iron,  Th» 
former  have  also  been  observed  in  the  intent 
dancy  of  San  Lois  Potosi  near  Caterce^  I 
saw  christaiized  micaceons  iron,  near  tile 
village  of  Santa  Cruz,  east  from  C^ya,  on 
the  fertile  table  land  extending  from  Qoere* 
taro  to  Gnanaxnato.  The  Cerro  del  Mereado^ 
situated  near  the  town  of  Durango,  contaÎM 
an  enormous  m€iss  of  ores  of  brown  mag- 
netic and  mkaeeous  iron«  I  enter  into  the 
detail  ef  these  tooalitim  for  die  sake  of 
preving  the  falsity  of  the  opinion  delivered 
by  severat  modem  natural  philosophers»  that 
iron  almost  exclusively  belongs  to  the  most 
msthesn  regioM^  of  the  traspeiate  txmm.    T^ 

*  Seep.  106  of  this  volume. 
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M*  Sontteschmidt  we  (MH^  (^  kaOwied^  of 
lee  meteonc  iron^,  which  i»  found  m  fi»everal 
plaoes^  of  New  Spun,  for  e!s:aniple  tit  Z^ctt-^ 
tecas,  Charcas,  Durango,  and  if  I  am  not 
deceived  in  the  environs  of  the  onali  town 
of  Toluca. 

Leadf  which  is  very  rare  in  the  nçrth  of 
Asia,  abounds  in  the  mountains  of  calcarebns 
formation,  contained  in  the  north  east^art  of 
New  Spain,  especiaUy  in  the  district  of  Zima- 
pan,  near  the  Real  del  Cardonal  and  Lome 
del  Toro;  in  the  kingdom  of  New  Leon, 
near  Linares;  and  in  the  province  of  New 
Santander,  near  St.  Nicholas  de  Groix.  The 
lead  mines  are  not  wrought  with  so  much 
^irit  as  we  could  wish  for*  in  a  country 
where  the  fourth  part  of  ^U  the  silver  mine- 
rals are  smelted. 

Among  the  metids,  of  which  the  use  is 
the  most  limited,  we  have  to  name  zinc^ 
which  is  found,  under  the  form  of  brown 
and    black   blende    in    the   veins   of  Ramos, 

*  SaimeichnUdt,  p.  188  and  192.  The  miss  of  Zacateoaâ 
Btill  weighed  ten  years  ago,  near  2000lih.  See  a  me- 
moir of  M.  CUadni  in  the  Journal  des  Mines^  1800, 
no.  151,  p.  79,  relative  to  a  meteoric  stone,  which  fell 
between  Cicuic  and  Quivira  according  to  the  testimony 
of  Cwdimiis  and  Mercati.  The  geographical  position  of 
GÎCUÎC  and  Quivira,  names  which  recal  to  i»  the  fables 
of  the  El  Dorado  of  South  America,  remains  still  \m* 
known* 
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Sombrerete,  Zacatecas,  and  Tasoo  ;  onf îmony^ 
which  is  common  to  Catorce  and  los  Pozuelos, 
near  Cuencame  ;  arsmtc,  which  is  fomid  among 
the  minerals  of  Zimapan,  combined  with 
stt^inr,  like  orpiment.  Cobalt,  as  far  as  I 
know,  has  never  yet  been  discovered  among 
the  minerab  of  New  Sp^n;  and  mangane^^r 
which  M«  Ramirez  recently  discovered  in 
the  Island  of  Cuba,  appears  to  me  in  general 
much  less  abundant  in  Equinoctial  America, 
than  in  the  temperate  cUmiites  of  the  Old 
Continent. 

Mercury,  which  is  very  remote  from  <fit, 
witfi  respect  to  its  relative  antiquity,  or  the 
period  of  its  formation,  is  almost  as  uncom-- 
mon  as  it,  in  every  part  of  the  globe.  Theinha- 
bitantsof  New  Spain  have  procured  for  centuries, 
the  mercury  necessary  in  the  process  of  amal* 
gamation,  partly  from  Peru,  and  partly  from 
Europe;  and  hence  they  are  accustomed  to 
consider  their  country  as  destitute  of  this  metal 
However,  when  we  consider  the  examinations 
carried  on  under  the  reign  of  Charles  the  4th, 
we  are  forced  to  admit  that  few  countries 
have  so  many  indications  of  cinnabar,  as  the 
table  land  of  the  Cordilleras  from  the  19^ 
to  thé  22**  of  north  latitude.    In  the  intendancies 

•  To  the  west  of  the  town  of  Cuenca,  ia  the  kiagdoai 
of  Quito,  there  exists,  earthy  grey  manganese,  which 
forms  a  hed  b  the  freestone. 
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of  Guaoaxualo  niid  Me^ioo^  we  find  it  aknort 
yvhtteyet  pits  are  d^  hetvrtea  Ssoi  Juan  <k.  ia 
Chic»  attd  the  town  (^  Saa  Fel^  ;  near  Rinicoa 
del  CeHtenOy  in  the  environs  of  Celayn;  and 
horn  Dwawoy  aiM)  Tierra  Nueva  to  S^»  Lok 
de  la  Faiz,  eapecially,  ftear  Chimin,  Real  de 
Pos&ofl^  San  Rafael  de  lo»  Lobos  and  la  So- 
ledad.  Sidphuretted  mercury  has  been  also 
diaeoveved  t^  Axuchitlan  and  Zapote  *f  ne»r 
Chirangingueo,  in  the  intendancy  of  YalladoUd; 
8t  los  Pregon0S  near  Tatsco^  in  the  district  of 
mines  of  the  Doctor;  and  in  the  valley  of  Te- 
noohtitlMd  to  tliM  aouth  of  Qussoye  in  the 
road  from  Mexico  to  Pachuca.  The  work» 
by  which  these  differenft  mineral  depositories 
were  proposed  to  be  discovered,  have  been  so 
frequently  interrupted,  txnd  they  have  be^i 
conducted  witbso  Iktiie  zed,  and  generally  wi& 
so  little  intelMg^nce,  that  it  would  be  very  im» 
prudent  to  advance,  a#  has  been  <^n  dtm, 
that  the  mercury  mines  of  New  Spam  are 
not  wortk  the  working.  It  a]^pearS|  on  thé 
contrary,  from  the.interesting.  intovmatkni'  yAaan 
we  owe  to  the    labows  of  M.  C^v^   thai 

*In  the  mines  of  San  Ignacio  àA  Zi^otd,  where  the  da* 
oabar  is  constantly  mixed  with  Um  carUmaUd  cojfptr^ 
while  at  Schemnitz  and  Poratich  in  Hungary  the  on^ 
mmdated  grey  copper  (granguHigerz)  eontains  CUOe 
iXHÊittiÊltyi    J\lêipre$n^  vv  p.  05* 
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fhe  veins  of  San  Juan  àe  la  Chica,  as  w^  as 
those  of  llie  Rinoon  del  Oenteno,  and  the  Oi* 
gante,  are  werj  desenring  oi  Una  atteution  of 
the  Mexican  mhien*  Was  it  to  foe  expected 
that  superficial  works  wfaidi  were  merely  begWi, 
should  in  the  very  first  years,  yield  a  net  fi^ 
fit  to  the  shareholders? 

The  mercury  mines  of  New  Spain  «re   of 

very  different  formations.    Some  ^e  feimil  in 

<»eds  in  secondary  earths  ;  and  ^làers  in  veifts 

which  traveive  trap  porphyries.     At  IHrasno, 

between  Terra  Nueva,  and    Saa  Luis  de    b 

.  Paz,  einnahar  mixed  witih  a  namber  of  gf)ob«}es 

of  native  mercury,   forms    a    horizoatal    bed 

(manêé)   which    reposes»   (m    porphyry^    This 

mutnto  which  has  been  pierced  by  pits  of  five 

^  six  metres  ^  in  depth,  is  oetrered  with  «bods 

Lof*  shÉe  day,  which  contains  fossil»  wtiodi  and 

coals.    Oa  examining  the  roof  of  the  fkante, 

.we  Jnd  from  the  mrfaee^  first  a  bed  t4 date 

ebnf  {$okie^erthfm)  impregnated  with  nitrate  of 

potaA,  ond  containing'  fragments  of  petrified 

vegetablet;^  then  a  strata  of  slate  coal  (^^ 

fkfrkohU)  of  a  metre f  in  thickness;  and  lastly 

^imtê  tiay  which  immediately  covers  the  cin- 

"Babar    mineral.    iVom    Ihis  mine  there  was 

dfawni  eight  years  ago,  in  a  very  few  months 

•  16  or  19  fe^ 
t  S.S8  feet. 
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nearly  700  qabtak  of  mercury   which    were 
not  sufficient  to  pay  the  expences  of  working*, 
although  the  ore  contained  a  pound  of  mercury 
for  exery  load  of  three  quintals   and    a    half. 
The  carelessness  with  which  the  mine  of  Durasno 
w«fi  wrought,  has  been  so  much  the  miore  pre- 
judicial, as  on   account  of  the  small    degrees 
of   solidity  of    the  rock  of  the  roof,  and    its 
horizootal  position,  it  veiy  frequently  fell  in. 
The  mine  is  at  present  drowned,  and  tp  resume 
the  (operations   would  not    be    attended   with 
pro^     It    has  constantly  enjoyed    very  higfc 
celebrity  in    the  country,    not    on   account  of 
its  weakh  which  is  inferior    to    that    of    the 
veins  of  San  Juan  de  la  Chica,  but  because 
it  admitted    of  being   wrought  sub  diOf  and 
because  its  produce  was  very  abundant    They 
attempted  in  vain  to  discover    a   second  bed 
of  mercury  ore   below  that  of  Durasno. 

The  cinnabar  vein  of  San  Juan  de  la  Chica, 
is  two  or  three  and  sometimes  even  six  metres 
in  wteht  (puissance).  It  traverses  the  mountain 
of  hs  Cahones,  and  extends  to  Chichindara. 
Its  ores  are  extremely  rich  but  by  no  means 
abundant  ;  I  have  seen  there  masses  of  compact 
and  fibrous  sulphuretted  mercury  of  a  bright 
red,  twenty  centimetres  in  length,  and  three 
in  thickness*}  and  these  specimens  resembled 
♦  7.87  inches  by  1.18.  Trans. 
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from  their  purity  the.  richest  produce  of  Al« 
maden  and  Wolfst^in  in  Europe.     The  mine 
of  Chica  has  been  only  yet    wrought   to  the 
depth  of  fifty  metres;  ^  and  it  is  found,  and  th^i 
geological  fact  is  very   remwkable,  not  in  freen 
stone  or  slate,  but  in  a  true  porphyritic  pitch  sUm 
{vechstem^-porphyr)  divided  into  balls  with  con- 
ndei^trical  beds  of.  which  the   interior  is  lined 
^^fiUi  mpjUffLOielobneouB  hyalite  (miiUerisch^lass). 
The  cinnabar  and.  ^   little    native    mercury, 
are  wmetim/?^  observed  in  the  middle   of  the 
p^phyritic  rock  ^t  a  very,  considerable  distance 
from  the  vçin.    Durii^  my  stay  at  Guanaxuat^ 
only  tvo  mines  wcare  Mfrought  in  ?U  M^co, 
those  of  Loipo  del   Tore»  near  San  Juan  de 
Chica^  a^d  Nuestr^  ..Sefiora'  de    los  Dolores, 
a  quwter  of   a  lea^e    tei'  the   south-east   of 
the  Gigwte*    In  the  first    of  these  mines,  a 
load  of  mineral  yields  from  two  to  three  pounds 
of  mercury;  an/l    the    expences    of   working 
are  very  moderate.     The  mine  of.theGigante 
from  which  there  is  even  drawn  six   powals 
of  mercury    per  load  (carya)  ofnuneml^  fm*- 
nished  from  70  to  80  pounds  weekly  ;  ^and  it 
is  wrought  on  the  account  of  a  rich  indiyidoal 
Don  Jose  del    Maso,    who  has  the    pierit  of 
having  first  excited  his  countrymen  during  the 
la.t  war  to  the  working  of  mercury    mines, 
and  the  manufacture  of  steel.    The   cinnabar 

•  164  feet    Tram. 
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extracted  from  tiie  veins  of  the  moulitam 
del  Fraile,  neinr  the  Vittet  de  iSan.  Felipe  h 
found  in  a  porphyry  witli  hornsCone  base  ^hicb 
16  traversed  by  vekis  of  tin,  and  is  undAnM^dly 
mope  antient  than  the  porpkyrMt  'pH(^Mm 
(jfeeMstem  pwrphyr)  of  Chtca. 

America  in  its  present  state  is  the  tribntaty 
Off  Swope  with  respect  to  mercHiy;  but;  it'is 
probable,  that  this  dépendance  will  MI-bè^Af 
Ipng  duration,  if  the  ties  yM^  -Utiile  4he 
Colonies  with  the  mother  country  '  Mnlliift 
lon^  loosened,  and  if  thé  civilizBitlon  '  of  Hi^ 
human  species  in  its  pr^^gressive  motion  Irem 
£a5t  to  Wert  is  «oncetiftrated  in  America. 
The  spirit  of  entei^aie  Mid  research  MrUI 
increase  with  the'  pop«datioih;  the  >  More  the 
ooutttry  shall  bs  inhabited,  ^le  more  they  will 
lean-to  appre^te  the  natural  wealth  which 
îê*  coutaîned  in  the  bowels  of  their  mountains. 
If  they  discover  no  singte  iinine  equal  in  weakh 
46  Huaneavelica,  they  wiU  work  several  at 
once,  by  which  the  united  produce  will  ren* 
der  tlie  kbportation  of  mercwy  from  SpMi 
and'  Carmola  umtecessary.  These  chan^ 
w^  be  M  much  the  more  rapidly  operated^ 
as  Ihé  Peruvian  and  M  exiean  miners  «haH  îtA 
theaièelves  impeded  by  the  want  of  the  mctel 
necessaiy  for  amalgaiMtitm.  But  left  us  enquire 
what  woiM  be  titt  consequence  to  the  silvar 
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mines  of  America,  if  in  tiie  midstt  of  Ûêb  m^t$ 
fey  which  Europe  is  oppressed,  the  mercury 
mineir  of  Almadeti  and  Idria,S^ould  l^  longer 
be  wrought. 

I  have  mentioned   the  mineïtt}  depHsiteries 
<i(  New  Spain,  which  if  examined  with   care, 
and  worked  with  constantly,  may  produce  one 
day   a  very  considerable  quantity  of   m^cury* 
The  period  approaches  when  the  iSpanii^  Co- 
lonies   being    more  united    together,   will   he 
more  attentive  to  their  Comtnon  mteresto  ;  and 
it  becomes,  therefore,  of  consequence  to  take 
a  general  view  of  the  indications  of  mercury 
observable  in   South   America.     Mexico   and 
Peru,  instead  of  receiving    tMs    metal    from 
Europe,  will  one  day  perhaps  be  able  to  sup- 
ply the  old    world    with   it.    I   iSthall   confine 
myself  to  die  knowledge  which  I  could  obtain 
-On  the  spot,    and  especially    during  my  stay 
at  Limit  ;  and  I  shall  only  mention  the  pointis 
where  cinnabar  has  been  found,  either  iii  veins 
or  beds.    In  several   places,  ior  example,   at 
fiortobeUo,  and  Santa    Fe    de   Bogota,   con^ 
siderable  quantities  of   native    merctlTy   have 
t>een  collected     at  small  depths  in   building 
iKmses^  and  this  phenomenon  has   frequently 
àteà  the  attention  of  government.  Hiey  forget 
Ûai  in  a  coun^  where  for  three   centurietf^ 
jb9^  filed    with  mercury  have    been  frani*^ 
|K>rted  on  mi^eg  from  province  to  province, 

TOL.  III.  ^ 
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tills  mercury  must  necessarily  have  been  scattered 
in  the  sheds,  under  which  the  beasts  of  burden 
are  unloaded,  and  in  the  mercury  magazines  es- 
tablished in  towns.  The  mountains  in  general 
contain  mercury  in  its  native  state,  in  very 
small  portions  only  ;  and  when  in  an  inhabited 
place,  or  on  a  great  road,  we  discover  in  the 
earth  several  kilogrammes  collected  together, 
we  must  believe  that  these  masses  originated 
in   accidental  infiltrations. 

In  the,  kingdom  of  New  Granada,  sulphuretted 
mercury  is  known  in  three  different  places, 
namely,  in  the  province  of  Antioquia,  in  the 
Fo^Ze  de  Santa  Rosa^  east  from  the  Rio  Cauca; 
in  the  mountain  of  Quindiu,  in  the  pass  of 
the  central  cordillera  between  Ibague  and 
Carthi^o,  at  the  extremity  of  the  Ravin  of 
VennelloU';  and  lastly,  in  tihe  province  of  Quito, 
between  the  village  of  Azogue  mxd  Cuenca. 
The  discovery  of  the  cinnabar  of  Quindiu  is 
due  to  the  patriotic  zeal  of  the  celebrated 
traveller  Mutis^  who  in  the  months  of  August 
and  September,  1786,  at  his  own  es^ense, 
caused  the  miners  of  Sapo  to  examine  that 
part  of  the  'granitic  Cordillera  which  extends 
to  the  South  from  the  Nevada  de  Tolima 
towards  the  Rio  Saldaiia.  The  mineral  of 
sulphuretted  mercury  is  not  only  found  in  round 
fragments  mixed  with  small  grains  of  gold  in 
the  alluvioos     earth   vnth    which  the    Raviu 
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(jquebrada)  ^e  Vermellon  at  the  foot  of  the 
table  laad  of  Ihague  Viejo  ,  is  filled  ;  but  they 
know  the  vein  also  from  which  the  torrent 
appears  to  have  detached  these  fragments, 
and  which  traverses  the  small  ravin  of  Sante\ 
Ana.  Near  the  village  of  Azogue  to  the 
North-west  of  Cuenca,  the  mercury  is  founds 
as  in  the  department  of  Mont-Tonnerre,  in  a 
formation  of  quartz-freestone  with  argillaceous^ 
cement.  This  freestone  is  nearly  1400  metres  * 
in  thickness,  and  contains  fossil  woodf  and 
asphaltos  :[:.  In  the  mountains  of  Guazun.and 
Upar,  situated  to  the  North-east  of  Azogue^ 
a  vein  of  cinnabar  traverses  beds  of  clay 
filled  with  calcareous,  spar,  and  contained  in 
free-stone.  We  discover  there  the  remains  of 
an  old  gallery  of  12Ô  metres  in  length,^  and 
11  pits  very  close  to  one  another.  ^  It  is  be- 
lieved in  the  country  that  this  mine  was  wrought 
before  Huancavelica,  and  that  it  was  the  dis* 

•4592  feet.  Trans. 

f  I  found  beautifiil  pieces  ef  H  decimetres  (4^  feet 
English)  in  length  at  Silcai-Yacu  between  Delec  and 
Cuenca. 

X  At  Porche  and  the  Western  dedmty  of  the  mountains 
of  Coxitambo,  I  wais  singularly  struck  with  the  geological 
relations  between  the  freestone  formation  of  Cuenca  and 
Azôgue  and  the  freestone  of  the  mines  of  Wolfetein 
and  Miinsterrappel  which  I  visited  in  1790,  and  wbieh 
éontain  also  cinnabar,  fossil  wood,  and  pétrole. 

j  »9  feet  Tram. 

X  3 
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covery  of  the  latter,  which  was  the  occasioa 
of  it«  abandonment.  The  learned  experiments 
of  Don  Pedro  Garcia,  and  the  works  execoted 
by  M.  YaUejos  the  intendant  of  Cuenca  in 
4792,  have  not  proved  that  the  vein  of  cin- 
nabar of  Gnazun,  may  be  successfully  wrought. 
At  five  leagues  distance  from  the  town  of  Po- 
payan,  to  the  North-west  near  Zeguengue 
tàere  is  a  ravin  which  is  called  the  mercury 
ravin  (quebrada  del  azogue)  without  the  origm 
of  the  name  being  known. 

In  Peru,  cinnabar  is  found  near  Valdivui 
in  the  province  of  Pataz,  between  the  eastern 
1>atik  of  the  Maranon  and  the  missions  off 
'  Guailillas  ;  at  the  foot  of  the  great  Nevado 
de  PelagatOj  in  the  province  of  Gonchucos, 
to  the  east  of  Santa;  at  the  baths  of  Jesus 
in  the  province  of  Guamalies  to  the  South- 
east of  Guacarachuco  ;  near  Huancavelica  in 
the  intendancy  of  that  name;  and  near  Guaraz 
in  the  province  of  Guailas.  From  the  account 
books  found  in  the  provincial  treasury  of  the 
town  of  Chachapoyas  (between  the  Rio  Sonche 
and  the  Rio  Utcubamba)  it  appears  that  at  the 
beginnmg  of  tibe  omquest,  merct^y  mines 
were  wrou^t  in  tJie  moderately  elevated 
mountains  which  extend  from  Pongo  de  Man* 
fteriche  to  near  Caxamarquillo  and  the  Rio 
Huallaga;  but  from  the  information  wlùeh  I 
obtained  during  my  stay    in  the   province    of 


Digitized  by  VjOOQ IC 


CH^.  XI.]         KINGDOM  OF  NEW  SPAIN.       30» 

Jaen,  the  place  if^here  these  mines  were  situa* 
ted  is  at  present  totally  unknown.  The  veins 
of  cinnabar  of  Guaraz  were  worked  with  some 
degree  of  success  in  1802.  There  was  ex- 
tracted as  much  as  84  pounds  of  mercury 
from  a  mass  of  minerals  of  lâOO  pounds  weight. 
The  famous  mine  of  Huancavelica,  as  to  the 
state  of  which  so ,  mimy  false  ideas  have  been 
disseminated,  is  in  the  mountain  of  Santa 
Barbara,  to  the  sooth  of  liie  town  of  Huan- 
cayelica,  at  a  horizontal  distance  of  2772  vai^m 
(or  2319  metres^).  The  height  of  the  town 
above  the  level  of  the  sea,  is  according  to  Le 
Gentilf  3752  metres  (1925  toises)^.  If  we 
add  to  this  the  802  varas,  which  tiie  summit 
of  the  mountain  of  Santa  Barbara,  i&  higher 
than  tiie  level  of  the  streets  of  Huancavelica, 
we   shall   find    the    absolute    height    of    this 

♦  7606ffeet.    Tfoiu. 

f  This  height  is  calculated  agreeably  to  the  formula 
of  M.  La  Place,  soppomng  a  temperature  of  10  centigrade 
degrees  {50t  Fahr.}.  According  to  Le  GentU,  (Vfyyag^ 
OMX  IntkSf  T«  u  p.  76.)  the  mean  height  of  the  barometer 
ait  ^e  towtf  of  Huancavellda  is  18*^  1^.6.  In  the  ma- 
nusonpt  of  Mothes,  this  he^  is  estimated  at  18p«;  7'^ 
wluch  would  ghre  only  1814<  toises,  or  S5S5  metres  ot 
absolute  dévotion.  (11,596  feet  TVam.)  The  great  square 
of  the  town  of  MiciBpainpa,  where  I  found  the  barometer 
ISi*.  4^.  7t  would  then  be  84*  metres  (275  feet  Trans.) 
higher  than  the  level  of  die  streets  of  Huancavelica,  f  Recueil 
fObeeroaHgnê  Aitronenupieif  Vol.  L  p«  S16.) 

t  12,808  feet.    Tram. 
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mountain  4422  metres*.  The  discoTery  of 
the  great  mercury  mine,  is  generally  attributed 
to  the  Indian  Gonzalo  Abincopa  or  Navinï- 
copa;  but  it  is  osrtain  that  it  goes  back  to 
a  period  long  before  1567,  since  the  Incas 
made  use  of  cinnabar  in  painting  themselves, 
and  procured  it  from  the  mountains  of  Ealcas. 
Xhe  working  of  the  mine  oif  the  Cerro  de  Santa 
Barbara  on  account  of  the  Crown,  began  how- 
ever only  in  the  month  of  September,  lo70, 
nearly  the  same  year  in  which  Fernandez  de 
Yelasco  introduced  the  Mexican  amalgama- 
tion into  Peru. 

Mercury  is  found  in  the  environs  of  the  town 
of  Huancavelica,  in  two  very  difierent  man- 
ners, in  beds  and  in  veins.  In  the  great  mine 
of  Santa  Barbara,  the  cinnabar  is  contained 
in  a  bed  of  quartz  freestone  of  nearly  400  metres 
in  thickness,  and  in  a  direction  of  hor.  10 — 11 

*  14^506  feet.  Trans.  This  measurement  agrees  very 
well  with  the  assertion  of  UJloa,  who  relates  that  he  saw 
the  barometer  remain  at  the  bottom  of  the  mine  o£ 
Hoyo  Negro  at  17p**.  2".  2;  from  wl^ich  we  maycom- 
dude  that  the  bottom  of  the  mine  was  then  2159  toises» 
or  4208  metres  of  elevation  above  the  level  of  the  ocean 
(13,805  feet.  Trans.).  (Uttoa,  Nciicias  Americanos, p. 9^9.) 
In  this  pit  then  the  miners  wrought  in  a  point  which  is  500^ 
metres  (1640  feet),  higher  than  the  summit  of  the  Peak  of 
Teneriflfe.  In  the  Cerro  de  Hualgayoc,  I  have  seen  gal- 
leries  of  which  the  absolute  height  exceeded  4050  metre% 
(13,287  feet.    Trans.). 
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of  the  German  compass^  with  an  inclination 
of  64''  towards  the  west.  This  freestone,  ana- 
logous to  that  of  the  environs  of  Paris,  and 
the  mountains  of  Aroma  and  Caàcas,  in  Pern, 
resembles  pure  quartz.  The  most  part  of  ih% 
specimens  which  I  examined  in  the  geologi*' 
cal  cabinet  of  the  Baron  de  Nordenflycht, 
exhibit  very  little  clayey  cement.  The  quartz 
Tock  which  contains  the  mercury  minerals, 
forms  a  bed  m  a  calcareous  brescia,  from  which 
it  is  only  separated  in  its  wall  and  its  roo^ 
by  a  very  thin  stratum  of  slate  clay  (êchiefer» 
thon)f  which  has  been  frequently  confounded 
with  primitive  slate.  The  brescia  is  covered 
with  à  formation  of  secondary  limestone^  and 
the  fragments  of  compact  limestone  contained 
in  the  brescia,  seem  to  indicate  that  the  whole 
mass  of  the  mountain  of  Santa  Barbara  it- 
self reposes  on  alpine  limestome  rock.  This 
last  rock  (alpenkalkstein)^  is  in  fact  discovered 
on  the  eastern  slope  of  the  mountain  near 
Acobamba  and  Sillactisa.  It  is  still  found  at 
very  considerable  elevations^  and  is  of  a  blueish 
grey,  and  traversed  by  a  great  number  of  small 
veins  of  calcareous  spar.  Ulloa  observed  there 
in  1761  petrified  shells*,  at  a  height  of  mor« 

*  We  also  found  them  on  the  ridge  of  the  Andes,  near 
Montan  and  Micuipampa;  Géographie  des  TlarUes,  p.  127. 
See,  as  to  the  Pelasgic  shells  observed  at  great  heights  m 
Europe  and  America,  Faujoi  d€  Saint^Fond,  Essai  de  Oeê* 
logie,  T.  ii.  p^  «1-^9. 
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than  4800  metres*.  IL  de  Nerdenflyclit  abo 
cUscovered  pectinites  and  cardia  in  a  bank  of 
UkcilSf  between  the  villages  of  Acoria  and  Aco-r 
bamba,  near  Huancayelica,  at  an  élévation  sof- 
passing  bymope  than  800  metresf^ tbat  of  tbe 
iank  of  nnmmulites  foond  by  M*  Ranumd  our 
ijke  sommit  of  Mont*Pèrda. 
:  The  cinnabar  by  no  means  fills  the  whole 
qamti  bed  of  the  gr^it  mineof  Santa  Barbara; 
it  forsia  parlicnl»  strata;  and  sometimes  it  is 
fimad  in  small  veins^  which  drag  (se  trmin^) 
wêA  imite  in  masses  (stoeiwerk).  Hence  the 
metalttleroiis  mass  i&  only  lA  g^ieral  ftom  60 
to  70  metres^;  in  bmdth.  Native  mercnry  it 
extnnp^  rare,  bnt  the  cinnabar  is  accompa- 
nied with  yed  iron  ote,  magnetic  inm,  gelena» 
and  pyijte;  and  the  crimes  are  frequent]^ 
variegated  wità  anlphate  of  Ume^  calcareous 
spar^  and  iifaroas  abim  (Jhdertdaun)f  with  cos 
infinear  parallel  fibres.  The  metalliferoos  bed 
ai  great  àepth8§9  contains  a  good  deal  ef 
oDpiment^  or  red  and  yellow  snlphnrettadarsa* 
nie.    TUs  mixtore    ^ormeiAy    occasioned   the 

t  ii624feet.     Trmu^ 

t  Fromld6to229feet.    Trans. 

I  Particularly  below  the  depth  of  2S0  varas  (629^fett 
Trans.].  The  (^ana  ia  found  nearer  the  surfietceof  tbt 
eartK  1^4  even  40  varaa  low«r  than  th^  gallery  of  Stfi 
Xamr, 
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death  of  muy  workmen^  who  wroi]^fat  at  tlio 
dislillalioD  of  miterais  of  cinnabar  mixed  with 
OTpiment^  till  the  goveram^ot  took  the  resohu 
tion  of  prohibiting  the  carrying  on  the  nmrkg 
of  Cochapata^  in  whkA  artenic  abooncU  tha 
most.  I  suppose  Ijwt  Ûèb  raponr  called  umpê^ 
of  which  the  alarming  débets  are  described 
by  Ulloi^  is  arsenical  hydrogen  gas;  but  it  has 
he&n  much  BDunre  rarely  fek  than  m^^ht  be  be» 
lievedt  frais  the  aocoonAs  of  the  Spanish  tra- 
^FeUers. 

The  great  mine  of  Santa  Barbara  is  divided 
into  three  abories^  ^jfertmenciàs)  wbich  bear  tihe 
names  of  Bpocalf  Cam9di0f  Cooluipata.  The 
depth  of  the  mine  is  349  varas;  and  its  total 
length  from  north  to  south  596  Tans%  It  is 
reckoned  that  50  quintals  of  tolerably  rich  ouk 
neraky  yiehl  by  distillation  from  8  to  12  pouods 
of  mercury.  The  mineral  depository  is  worked 
by  three  galltaôes»  viz:  the  Socabtm'de  UUoa^ 
the  Socaban  de  Stm  Franoiêûê  Xairierr  and  the 
Socaban  de  Nweetra  Senora  de  Bdem^  begun 
in  161Ô,  and  âmshed  in  1642.  The  gallery 
cut  by  the  astronamer  Doa  jLntonio  Uiloa^who 
as  governor  of  Huancavelica  directed  the  works 
for  soibe  years,  is  only  7â  varas  in  length;  and 
its  mouth  is  almost  level  with  the  great  square 
of  the  town^  It  would  require  to  be  stiU  pro* 
longed  2000  varas^  to  traverse  the  peftimmeia 
de  Cochapata.    It  ia  the  only  g^lkiy  wUdi 
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follows  the  direction  of  the  metalltferoos  bed  ^ 
for  the  two  others  were  cut  in  the  solid  rock. 
The  Socahon  de  Beleniy  the  most  useful  of  all 
tiiese  different  works,  is  625  varas  in  length, 
and  cuts  the  mineral  depository  at  the  depth 
of  172  vatas,  below  the  sunmût  of  the  moun- 
tain of  Santa  Barbara.  The  gallery  of  San 
Xavier,  finished  in  1732,  is  112.  varas  above 
the  Socabon  of  Belem.  All  these  galleries  which 
have  cost  immense  sum%  because  th^  are  more 
than  five  vara^  in  breadth*,  are  merely  for 
ventiUtion  and  interior  conveyance;  for  the 
mine  is  sd)Solutely  free  from  water. 
,  There  has  been  extractedt  from  the  great 
mine  of  Huancavelica,  between  1570  and  1789, 
the  sum  of  1,040,452  quintals  of  mercary|; 
viz* 


'<m   1570  to  1576 

9,137  quintals. 

1576 

1586 

60,000 

1586 

1589 

31,500 

1590 

1598 

59,850 

1599 

1603 

20,000 

1604 

1610 

19,000 

1611 

1615 

80/)00 

1616 

1622 

59,463 

1623 

1645 

96,600 

•  More  than  13  feet.    Trans. 

f  Noiicias  sobre  la  miha  de  Huancavelica,  (M.  S.  note  of 
M  Mothes). 
t  18e,57S,162  lb.  Troy.    Trans. 
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1646        1648  20,460  quintals. 

1648        1650  8,342 

1651        1666       109,120 

According  to  this  table,  the  quantity  of  mer- 
cury extracted  from  the  great  mine  of  Huan- 
cavelicd,  amotjnted  in  the  first  96  years,  to 
the  sum  of  523,472  quintals.  There  has  been 
obtained  in  the  following  periods, 

From  1667  to  1672  49,026  quintals. 

1673  to  1683  60,000 

We  find  no  mention  in  the  archives  of  the 
treasury,  of  the  produce  of  the  mine  between 
1684  and  1713;  but  it  was 

From  1713  to  1724  41,283  quintals. 

1725        1736  38,882 

1737        1748  «6,426 

From  these  data,  it  a{^[>ears  that  the  mine 
has  generally  yielded  from  four  to  six  thousand 
quintals  of  mercury  per  annum.  In  the  most 
abundant  years  between  1586  and  1589,  the 
produce  amounted  to  10,500  quintals. 

Besides  the  cinnabar  which  is  contained  in 
the  bed  of  quartz  freestone,  of  the  Cerro  de 
Santa  Barbara  de  Huancarelica,  there  is  also 
^me  in  this  same  part  of  the  Cordilleras, 
especially  near  SiUacasa,  in  small  veins  which 
traverse  the  alpine  limestone  (alpenkalkstein); 
but  these  veins  which  are  frequently  full  of 
calcedony,  do  not  follow  regular  directions  ^ 
they  cross  and  drag  frequently,  and  form  nests 
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or  metallic  masses^.  For  these  fifteen  years, 
all  the  mercury  which  Huancavelica  supplies 
to  tl^e  minais  of  Peru/  is  derived  firom  these 
last  mineral  depositories,  the  metalliferous  bed 
(erz/Ioz)  of  the  great  mine  of  Santa  Barbara, 
having  been  completely  abandoned,  owing  to 
the  falling  in  which  took  place  in  the  pertir 
nencia  of  the  BrocaL  Ayarice  and  carelessness 
were  the  cause  of  this  unfortunate  accident. 
So  early  as  1780,  the  directors  of  die  mine  had 
difficulty  in  fumitdiing  the  quantity  of  mercury 
required,  for  the  continually  increasing  wanti; 
of  the  Peruvian  amalg^amation.  The  deeper 
the  worics  became,  the  cinnabar  grew  also 
more  impure,  and  mixed  with  sulphuretted  ar- 
senic. As  1^  bed  forms  a  mass  of  an  extra- 
ordinary volume,  it  could  only  be  worked  by 
hiiffUudmal  and  transversal^  gaUeries.  To 
support  the  roof,  pillavs  were  left  from  distance 
to  distance,  as  is  practised  in  the  cas^  and 
salt  mines.  An  intendant  of  Huancavelica,  a 
lawyer,  ajsd  a  praise-worthy  man  in  other  res- 
pects for  his  knowledge  and  ii^egrity,  had  die 
tMOberity  to  remove  these  pillars  to  increase 
the  produce  of  the  mine.  This  operation  had 
the  effect  which  every  intelligent  miner  might 
hove  easily  predicted;  the    rock  deprived  of 

*  MAit  yin»  j^dsooi  {Zussmmm-idiarsnde  TtwmmerJ^ 
%  Iikq/ssrusdj^mkr^Mttu 
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support  yielded  to  the  pressure  ;  the  roof  tumbTed 
in,  and  83  this  falling  in  took  place  in  the 
greater  part  of  the  ^q^per  pertinencia^  that  of 
the  Brocaly  the  works  in  the  two  inferior  per* 
tinendaSf  Comedio,  and  Cochapata;  were  also 
obliged  to  be  given  up.  The  master  miners 
accused  the  intendant,  of  having  removed  the 
pillars  to  ingratiate  himself  at  the  Court  of 
Madrid,  by  procuring  in  a  very  few  years 
a  great  quantity  of  mercury.  The  intendant 
on  his  part  affirmed,  that  he  had  acted  alto- 
gether with  the  consent  of  the  master  miners, 
who  thought  the  pillars  might  be  replaced  by 
heaps  of  rubbish.  In  place  of  taking  a  de- 
cisive part,  and  working  the  metalliferous  bed 
in  other  points,  they  lost  eight  years  in  sending 
from  time  to  time  commissaries  to  the' spot  to  in- 
stitute a  process,  and  dispute  about  vain  forma- 
lities. When  I  left  Lima^  they  were  waiting 
for  a  decision  of  the  Court;  the  great  mine 
was  shut  up;  but  they  had  given  free  per* 
mission  to  the  Indians  from  1795,  to  work  the 
cinnabar  veins  which  traverse  the  alpine  lime 
stone,  between  Huancavelica^  and  Sillacasa.' 
The  annual  produce  of  these  petty  operations^ 
•»rvHWt4Ml  to  3200  or  3500  quintals.  A»  by 
law,  all  the  mercvy  must  be  delivered  iato 
the  treasury  (eaxas  reales)  of  Huancareliea,  f 
shall  give  from  the  account  books  the  produce 
between  1790  and  1800. 
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In  1790  -  -.  2021  quintals  37  pounds. 

1791  -  .  1795  69 

1792  -  .  2054  14 

1793  .  -  2032  68 

1794  -  -  4152  95 

1795  .  -  4725  47 

1796  .  -  4182  14 

1797  .  -  3927  32 

1798  -  -  3422  58 

1799  -  -  3355  92 

1800  .  -  3232  83 

'  It  has  been  asked  whether  in  the  present 
state  of  things  it  would  be  prudent  to  clear 
out  the  old  works  of  the  great  mine*,  or  if  they 
ought  to  en  gage  in  new  trials.  From  the 
memoirs  drawn  up  by  the  Baron  de  Norden- 
flycht,  it  appears  to  be  absolutely  false  thajt 
the  mine  of  Santa  Barbara  was  exhausted 
when  they  were  so  imprudent  as  to  remove 
the  pillars.  In  the  pertinenca  de  Cochapata, 
at  228  varas  of  depth,  cinnabar  minerals 
have  been  found,  equally  rich  with  those  '  of 
the  Brbcal;  but  as  for  ages,  the  works  have 
been  under  the  direction  of  ignorant  men, 
detitute      of    all     knowledge    of      subterra-- 

«  Before  the  year  1795,  seven-  thovsand  alpacas  "and 
Ikmat  led  and  governed  by  intelligent  dogs: carried  die 
mercury  minerals  from  the  Cerro  De  Santa  Barbara,  to 
the  furnaces  supplied  with  aludel  irhich  are  situated 
tho  Town  of  Huancfivellca. 
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neous  geometry,  they  have  given  the  work 
the  form  of  a  cy limier,  whose  axis  is  in- 
clined from  north  to  south.  Near  the  sur- 
face in  the  Brocal,  the  metalliferous  bed 
has  almost  never  been  wrought  on  the  south 
side  ;  but  on  the  other  hand,  in  the,  depth  at 
Cochapata,  the  galleries  have  been  for  a  very 
smaU  way  carried  northwards.  •  This  particu- 
lar disposition  of  the  works  has  given  reason 
for  beUeving  the  cinnabar  is  lost  towards  the 
bottom  of  the  mine  ;  but  if  it  has  been  found 
in  less  abundance,  it  is  because,  in  perpetually 
deepening  towards  the  south,  they  entered  in- 
sensibly into  the  sterile  part  of  the*  -bed  of 
quartz  or  freestone. 

Notwithstanding  the  justness  of  these  con- 
siderations, it  seems  by  no  means  prudent 
to  advise  the  clearing  out  of  the  old  mine; 
for  this  operation  would  require  an  immense 
expense,  and  the  old  works  were  so  badly 
disposed  that  it  is  impossible  to  derive  any 
advantage  from  them.  The  metalliferous  bed 
of  the  Cerro  de  Santa  Barbara,  extends 
many  leagues  beyond  Sillacasa,  even  as  far 
as  above  the  village  of  Guachucalpa  :  and  bf 
beginning  to  work  on  points  which  have  hi- 
therto remained  untouched,  there  would  hardly 
be  a  doubt  of  the  success  of  the  operations; 
for  nothing  can  be  a  stronger  proof  of  the 
abundance  of  the  mercury  in  this  part  pf  the 
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CiNrdilleras,  tfamn  t^  produce  of  (lie  petty 
labours  of  the  Indians.  If  small  veins  of 
ckmabar  merely  uncovered  at  their  surface  yield 
amiU(Gdly,  on  an  average  3,000  quintak,  we 
cannot  enteitain  a  doubt  that  works  of  investiffu- 
Horn  with  directed  inteUigence  will  one  day  pro- 
duce more  mercury  than  is  requisite  for  all 
the  amalgamation  of  Peru.  We  may  also 
hope  that  in  proportion  as  thf  inhabitants  of 
the  new  world  shall  learn  to  profit  from  the 
natural  wealth  of  the  soil^  the  improvement  of 
4ihemical  knowledge,  will  also  discover  pro- 
cesses of  amalgamation  by  which  less  mercury 
will  be  consumed.  In  diminishing  the  con- 
sumption of  this  metal,  and  increasing  the 
Iproduce  of  t^e  indigenous  mines,  the  Ameri- 
«aa  miners  wiU  gradually  learn  to  dispense 
with  the  m«*cury  of  Europe  and  China. 

To  complete  the  view  of  llie  mineral  sub- 
r0taiM)es  of  New  Spain  it  remains  for  us  to 
name  coal,  salt,  and  soda.  The  coal  of  which 
I  aaw  in  the  valley  of  Bogota^  beds  at  2500 
metMs  of  elevationt  above  the  level  of  the 
sea,  is  general  a^qpears  to  be  very  rare  in  the 
Corijilieras.  la  the  kingdom  of  New  Spain  it 
lias  only  yet  been  discovered  in  New  Mexico  ; 

•  Near  TMias»  C^oai^  «od  in  die  Ccno  de  Subs,  ia 
<he  roid  firom  Sasta  Fé  de  Bojp>la  to  the  aak  mine  ^ 
Z^aquira. 

t  taOi  ibiL    Trans. 
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but  it  is  however  ptobable  that  it  may  be 
found  in  the  secondary  lands  which  extend 
to  the  north  and  north*west  of  the  Rio  Colo- 
rado, as  well  as  in  the  plains  of  San  Luif 
Fotosi,  and  Texas.  There  is  already  a 
coal  mine  near  the  sources  of  the  Rio  Sabina. 
In  general  coal  and- rock  salt  abouiid  to  thi^ 
west  of  the  Sierra  Verde  near  the  lake  of 
Timpanogos;  in  Upper  Louisiana;  and  in 
tho^e  vast  northern  regions  contained  betwe^^n 
the  sttmff  mountains  of  Mackenzie,  and  Hud^ 
son's  Bay.* 

In  the  whole  inhabited  part  of  New  ^pain, 
there  is  no  rock  salt  like  that  of  Zipaqusra 
in  the  kingdom  of  Santa  Fé,  or  of  Wieliczka 
in  Poland*  The  muriate  of  soda  is  no  where 
found  collected  in  banks  or  masses  of  consi- 
derable volume]  and  is  merely  disseminated 
in  the  argillaceous  lands  which  cover  the  ridg# 
of  the  Cordilleras.  The  table  lands  of  Mexico 
resemble  in  this  respect  those  of  Thibet  smd 
Tartary.  We  have  already  observe  in  our 
description   of    the  valley    of    Temc^titJavit 

*  There  «re  salt  springs  oo  die  banks  of  die  Lito 
D^iq^  and  the  Lake  of  Slaves  fdet  nolaveij.  Coals 
have  been  found  near  the  fiver  Mackenzie»  in  Ui# 
latitude  of  66*  ;  and  at  the  foot  of  the  stanif  wnuOmnSf 
in  the  52*,  and  56<*  of  latitude  (Voyage  de  Mackensie, 
voL  iii.  pp.  SdS— 334.) 

VOL*  m.  r 
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that  the  Indians  who  inhabit   the    caverns  of 
the    porphyritic    rock    called    Penon    de    los 
Bafios,  wash  their  grounds  which  are  impreg- 
nated with  muriate  of  soda.    It  is  a  received 
opinion    in  the  country  that  this  salt  like  the 
nitrate  of  potash  is  formed  by    the   influence 
of  the  atmospheric  air;     and  it  in  fact  appears 
that  the  muriate  of   soda   is   merely  found  in 
the  upper  bed  of  earth  to  the  depth  of  eight 
centimetres.*      The  Indians  pay  a  small  sum 
to  the  proprietors  of  the  soil  for  the  permission 
of   carrying   off   the    first    muriatiferous    bed, 
knowing  that  after   a   few   months   they  will 
find  a  crust  of   clay  full  of  muriate  of   soda 
and    lime,    nitrate    of   potash    and    lime,   and 
carbonate  of  soda.     M.  del  Rio,  a  distinguished 
chemist  proposed  t#    make    accurate    experi- 
ments   on     these    phenomena,     by     washing 
grounds  before  they  had  again  been  exposed 
to-  contact   with    the   atmospheric   air.      The 
most   abundant   salt  mine  of   Mexico,    is  the 
lake  of  the  Penon  Blanco  in  the  intendancy  of 
San  Luis  Potosi,  of  which  the  bottom  is  a  bed  of 
argill  which  contains  from  12  to  13  per  cent,  of 
muriate  of  soda.  We  ought  also  to  observe,  that 
were  it  not  for  the'amalgamation  of  silver  mine^ 
rals,  the  consumption  of  salt  would  be  very  in- 
considerable in  Mexico,  because  the  Indians  whp; 

♦  3  inches.    Tranu 
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constitute  a  great  part  of  the  population,  have 
never  abandoned  their  old  custom  of  seasoning 
meat  with  chile^  or  pimento  instead  of 
salt. 

In  taking  a  general  view  of  the  mineral 
wealth  of  New  Spain,  far  from  being  struck 
with  the  value  of  the  actual  produce,  we  are 
astonished  that  it  is  not  much  more  consider- 
able. It  is  easy  to  foresee  that  this  branch 
of  national  industry  will  continue  augmenting 
as  the  country  shall  become  better  inhabited, 
as  the  smaller  proprietors  shall  enjoy  more 
fully  their  natural  rights,  and  as  geolo- 
gical and  chemical  knowledge  shall  become 
more  generally  diffiised.  Several  obstacles 
have  already  been  removed  since  the  year 
1777,  or  since  the  establishment  of  the  su- 
preme council  of  mines,  which  has  the  title 
of  Real  Tribunal  general  del  importante  cuerpo 
de  Mineria  de  Nueva  Espana,  and  holds  its 
sittings  in  the  palace  of  the  viceroy  at  Mexico. 
Till  that  period  the  proprietors  of  mines  were 
not  united   into    a    corporation,   or  the  court 

9  ChiDi  or  ahL  Seevol.  ii.  pv  505.  If  we  estimate  the  annual 
•ongamption  of  muriate  of  aoda  in  £urope  at  6  kilo- 
grammes a  head  (lS.2.1ib.  avoird.  Trans.)  we  dare  not 
estimate' the  consumption  of  the  copper  cdoured  race  at 
■1ère  than  half  a  kilogramme  (about  a  pound.  Tram.) 


y  « 
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of  Madrid  at  least  would  not  recognize  them* 
as  an  established  body  by  a  coiistitoti<mal 
act. 

The  legislation  of  the  mines  was  formerly 
under  infinite  confosion^  because,  at  the  be- 
ginning of  the  conquest,  under  the  reign  oi 
Charles  the  ôth,  a  mixture  of  Spanish,  Bel- 
gic  and  German  laws  were  introduced  into 
Mexico,  and  these  laws  from  the  difference 
of  local  circumstances  were  inapplicable  to 
those  distant  regions.  Thç  erection  of  the 
supreme  council  of  mines,  of  which  the  chieff 
bears  a  name  of  celebrity  in  the  annals  of 
chemical  science,  was  followed  by  the  esta- 
blishment of  the  school  of  mines,  and  the  ccm- 
pilation  of  a  new  code  of  laws,  published 
under  th^  title  of  Ord^mnzas  de  la  Minent  4^ 
Nueva  Espana.  The  council  or  Trib^^fil 
general  is  composed  of  a  director,  two  dbpu- 
ties  from  the  body  of  miners,  an  assessor, 
two  consultors,  and  a  judge,  who  is  head  of 
the  juzgado  de  alzudas  de  minçria.  On  the 
Tribunal  general  depend  the  thirly-seven  ccêê$^ 
cils  of  provincial  mines  or  diputaciones  de  mû 
neri^  of  which  the  names  J^ye  been  ulrettdy 

*  Mepreseniacion  que  a  nombre  de  la  NSnena  de  «lii 
J^^îieiMi  Bepena  haùen  al  Bey  mestro  Smior  h$  Apeiemthe 
de  elfa,  D.   Juan  Luetu   de  Laetaga  y  IX  Joaquin    «K 
lasquez  de  Leon  (Mexico  1774)  p.  40. 
•  t  Don  Fausto  de  Elhuyar. 
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mentionecL  The  prqprietofs  of  mines  (mû 
merœ)  send  their  representatives  to  the  pro« 
viiicial  coancilS)  and  the  two  general  deputies 
who  reside  at  Mexico,  are  chosen  from  among 
thé  deputies  of  the  dktricts«  The  body  of 
miners  of  New  Spain  has  besides,  epoderudog 
or  rq[^)reseiitatiye  proprietors  at  Madrid,  for 
treating  imaiediately  with  the  ministry,  as  to 
the  interest  of  the  colonies,  in  whatever  res- 
pects the  mines.  The  students  of  the  coUgio 
de  mifieria,  instrocted  at  the  expence  of  the 
state,  are  distributed  by  the  TrUmMl  among 
the  head  townis  of  the  different  d^pmtaciones. 
It  eamiot  be  denied  that  the  representative 
^stem  followed  in  the  new  organization  of 
the  body  of  Mexican  miners,  possesses  great  ad- 
vantages. It  preserves  public  spirit  ht  a  coun- 
try where  the  cit^ens,  scattered  over  aai  im^^ 
mense  surface,  do  not  sufficiently  feel  the 
ceimnSEnity  of  their  interests;  and  it  gives 
the  supreme  council  a  facility  of  eoHeeting 
considerable  stmis,  whenever  any  great  or 
useful  undertaking  is  proposed.  It  is  to  be 
desired,  however,  that  the  director  of  the 
tribunal  should  possess  more  influence  on  the  pro^ 
gtem  ef  the  operations  in  the  provinees,  and 
that  the  piteprietors  of  mines  lésé  jëalotts  ôi 
what  they  call  their  liberty,  were  moJre  eù- 
lightened  as  to  their  true  interests. . 
The  Supreme  QnmeU  possesses  «&  iftcMne 
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of  more  than  a  million  of  livres  tournois*. 
The  king  granted  it  on  its  establidbment  two 
thirds  of  the  royal  right  of  signio'rage  which 
amounts  to  a  real  de  plata^  or  the  eighth  part 
of  a  double  piastre  per  marc  of  silver  deli- 
vered in  to  the  mint.  This  million  of  reve- 
nue is  destined  for  the  salariesf  of  the  members  of 
the  tribunaly  the  support  of  the  school  of  mines, 
and  to  a  fund  for  assistance  or  advances  (avios) 
to  the  proprietors  of  the  mines.  These  ad- 
vances as  we  have  already  observed  have  been 
given  with  more  liberality  than  discernment. 
A  miner  of  Pachuca,  at  one  time  obtained 
170,000  piastres^  ;  and  the  share  holders  of 
the  mina  deagua  of .  Temascaltepéc,  received 
214,000  piastres;  but  this  assistance  never  pro- 
duced any  thmg§.  The  tribunal  during  the 
last  years  of  the  war  of  Spain  with  France 
and  England,  was  compelled  to  make  a  gra- 
tuitous present  to  the  court  of  Madrid,  of  two 
millions  and  a  half  pf  francs,  and  to  lend  it 
fifteen  millions   besides,   of    which   only    six 


.* 


1^40,816  Sterling. 

t  These  salaries  amount  to  25,000  piastres  (je5250Stcr- 
Img.  Trans,  )  The  director  general  has  pnly  6000  (ifl  260}; 
and  the  seminary  or  school  of  mines,  in  which  the  Creole 
Spaniards  and  noble  Indians  are  educated,  consumes  only 
S0,000  piastres  (jf6300  Sterling.  Tram.)  per  annum. 

X  1^35,700  Sterling.  Tram. 

§  See  the  account  rendered  to  the  electors,  published 
under  the  title  of  Estado  general  que  man^esta  a  lot  vocalei  ks 
eaudaiet  del  TrUmmlde  Mmeria  desde  1777  hasta  1788. 
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millions  have  ever  yet  been  repaid.  To 
support  these  extraordinary  expences,  they 
were  compelled  to  have  recourse  to  borrowing; 
and  at  present  the  half  of  the  revenues  of  the  su- 
preme council  of  mines  is  employed  in  paying 
the  interest  of  that  capital.  They  have  increased 
one  half  the  ngnorial  imposU  till  the  period 
of  the  liquidation  of  the  debts  contracted  by  the 
tribunal  ;  and  in  place  of  eight ^rmW,  the  miners 
are  obliged  to  pay  twelve*  per  marc  of  silver. 
In  this  state  of  things,  the  tribunal  can  no  longer 
make  advances  to  the  miners,  who  for  want  of 
funds  are  frequently  unable  to  carry  on  useful 
undertakmgs.  Great  capitals  formerly  employed 
in  mining,  are  now  destined  to  agriculture,  and 
the  proprietors  of  mines  would  s^ain  require 
those  establishments  (buncos  de  plata^  companias 
refacdùnariaslf  b  de  hahilitadon  y  avios)  which 
advanced  to  the  miners  considerable  sums  of 
money  at  a  large  interest. 

All  the  metallic  wealth  of  the  Spanish  colo* 
mies  is  in  the  hands  of  individuals.  The  go- 
vernment possesses  no  other  mine  than  that  of 

*  Ocho grano»  de  Sehoreagef  y  quairo  granas  temporahnente' 
impuestos.  At  Lima  the  tribunal  reeeives  a  reral  per 
marc. 

f  Real  cedtda  sobre  la  compahia  refhccionaria  propuesta 
por  d  Gefunes  Domingo  ReboratOt  del  12  Afurso  1744.— 
Don  Josef  BustamenUf  Infirme  sobre  la  hàbilUadon  de  làs 
Mncros,  1748. 
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Huancavelica  in  Peru,  which  has  been  long' 
abandoned  ;  and  it  10  not  even  proprietor  of  the 
great  levels,  as  several  sovereigns  of  Germany 
are.  The  individuals  receive  from  the  king 
a  grant  of  a  certain  number  of  measures  on  the 
direction  of  a  vein  or  bed  ;  and  they  are  only 
held  to  pay  very  moderate  duties  mk  the  mine* 
rals  extracted  from  the  mines,  which  have  been 
valued  at  an  average  for  all  Spanish  America, 
at  11 J  per  cent  of  the  silver,  and  3  per  cent  of 
th^  gold** 

In  New  Spain  the  proprietors  of  mines  pay 
the  government  the  half  of  the  ^h  or  tenth, 
the  duty  of  one  per  cent  (derecko  del  uno  par 
ciento)  and  the  duty  of  coinage^  called  derecho 
de  menedag/e  y  senareage.  This  last  duty  es- 
tablished in  1560  by  a  law  of  Philip  II. 
and  increased  at  the  end  of  the  17th  century fi 
now  amiounts  to  3|  reals  per  marc,  of  silver, 
68  reals  being  computed  in  the  marc  with  half 
a  real  of  expenoes,  and  the  proprietor  of  the 
siiver  only  receiving  back  64  reals.  Of  this 
3i  reals,  2}  are  accounted  derecho  de  monedàge 
and  1  real  derecho  de  senoreage. 

The  revenue  which  the  crown  derives  from 

«  iSourgoing,  T.  ii.  p.  284. 

f  HecapUacion  de  leyes  de  Castitta^  de  1598,  Lib.  t.  Tit. 
xxL  n.  d — Ley  8.  Tit.  xxiii.  Lib.  iv.  de  Indiaa— -Jtea/  ceduU 
âirigida  al  Virey  Conde  de  Moctèzuma,  y  dada  en  Madrid  i 
S6d6Jaiûo,del698. 
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200,000   marcs    of  silver   ê^ftl    to  IJOO^OOd 
piastres  ^  is  estimated ^  thus: 

In  Derecho  de  Dieimo     •     .     .     .  100,000 

Dereùho  de  unopor  Ciento     .     .  16,000 

Derecho  de  monedage  y  sehareage  86,7ô0 

TPotal  a62,760î 


iXB— n  J      fr*it 


nearly  16|  per  cent.  In  discounting  ike  profit 
of  government  under  the  title  of  coinage 
or  the  totality  of  the  duty,  we  find  that  the 
duties  paid  by  the  proprietors  of  mines,  only 
amount  to  13  per  cent.  To  give  a  more  de- 
tailed explanation  of  the  duties  levied  hy  the 
government,  we  must  distinguish  agreeably  to 
information  procured  by  me  during  my  stay 
at  Guanaxuato,  the  pure  silver  from  that  which 
is  mixed  with  gold  ;  for  if  the  silver  contaiuâ 
less  than  thirty  grains  of  gold  per  marc  of  silver, 
the  mint  does  not  pay  the  gold  to  the  indi- 
viduals. 

•  le  957,000  sterling.   7V(M. 

t  Bepreaentadbn  de  la  mliMria  Ai  Ntttfit  tljpMUH  d» 
1774,  p.  5S.  $45. 
t  if65|1778terliDg.  Trans. 
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An  ing^t  of  silver  unmixed  with 
gold,  extracted  by  the  pro- 
cess of  amalgamation,  weigh- 
ing 135  marcs,  at  11  deniers  piastres. 
22  grains      .       •       .     .     value      1171 


Expences. 

Duty  of  one  per  cent. 

and  tenth     •     •     127p.  6r. 
Duty  of  assaying     .       4     0 
Duty  of  ftocado  levied 

in  the  treasury       .     1      0 
Duiyofbocadolevied 

in  the  mint         .         0     4 
Duty  of  signiorage       13     6 


147       0 


Remain  to  the  proprietor     1024      6 

If  the  silver  is  procured  by  smelting,  and  be- 
low 11  deniers  19  grains,  we  must  add  the  ex- 
pences of  affinage,  which  amount  to  8  ma- 
ravedis  per  marc. 


An  ingot  of  auiiferous  silver 
at  the  rate  of  12  deniers^  19 
grains  of  silver,  and  60  grains 
of  gpld>  weighing  133  marcs, 
2ochavas     •     •     .     .     value 

In  silver 

In  gold 


piastres,  reals. 

1133    3 
194    0 

1327     S 
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Expences. 

Duty  of  one  per  cent 

and  tenth     •       .     123p.  6r. 
Duty  on  gold  at  3  per, 

cent     .     . 
Duty  of  assaying 
Jiuty  of  bocado  • 
Apartado 

CoîiSUUflO      .      .'     . 

Senoreage  .    t    • 


5  6 
6*  0 
1      4 


91 
12 
13 


7 
2 
2 


254    3 


Remain  to  the  proprietor     1073    0 

If  the  ingot  is  so  rich  in  gold  that  it  contains 
more  than  a  half  of  its  weight  of  that  metal, 
the  expence  of  assay  rises  to  4  reals  per  marc. 
It  may  be  seen  from  these  examples  that  the 
individual  who  delivers  his  silver  into  the 
provincial  treasuries  of  Mexico,  in  exchange 
for  specie,  pays  in  the  first  case  to  govern- 
ment 12},  and  in  the  second  19  î  per  cent. 
This  impost  excites  the  proprietors  of  the 
mines  to  the  fraudulent  extraction  of  the 
precious  metals.  Notwithstanding  the  expe- 
rience of  so  many  ages,  the  court  of  Madrid 
has  several  times  attempted*  to  increase  the 
duty  of  siffniorage,  without  reflecting  that  this 

♦  Representaciande  la  mmeria  de  Nn€ffa  Espaha  sobr$  h 
MkixaccwndaSpior^ûgifdênK. 
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impradent  step  would  discourage  individnals 
from  bringing  in  their  metals  to  the  mint. 
It  is  the  same  with  direct  inàposts  on  gol^ 
and  silver,  as  with  the  profit  \Vhich  the  go- 
vernment attempts  to  derive  from  the  sale  of 
mercury.  The  mining  operations^  will  increase 
in  proportion  as  these  imposts  shall  diminish, 
and  as  the  mercury  whiôh  is  indiispensable  in 
the  process  of  amalgamation,  shall  be  fur- 
nished at  a  lower  price.  It  is  astonishing 
that  à  juBtly  celebrated  author,  who  had  the 
soUAdeât  ideas  relative  to  the  exchange  of 
metals,  should  have  defended  the  duties  of 
signiorage  *. 

From  thé  information  given  by  us  in  this 
chapter>  it  is  almost  mmecessary  to  agitate 
the  question  if  the  produce  of  the  silver 
mines  of  Mexico  has  attained  its  maximunif 
or  if  there  is  any  probability  that  it  will  still 
augment  in  the  time  to  come.  ,  We  have 
seen  that  three  districts  of  mines,  those  of 
Guanaxuato,  Catorce,  and  Zacatecas,  alone 
furnish  more  than  the  half  of  the  whole  silver  of 
New  Spain.  One  mine  which  has  only  been 
known  for  forty  yeai's,  that  of  Valenciana  has 
sometimes  t  alone  furnished  in  one  year  as  much 

«  Ada»  iaidbf  Book  iv«  diap.  6. 
t  For  exwBOftê  in  17^ 
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•îKer  as  the  whole  kingdom  of  Peru.  It  i»  but 
ibisttj  years  since  the  veins  of  the  Real  de 
Catorce  began  to  be  worked,  and  yet  by  the 
discovery  of  these  new  mines  the  metallic  pro- 
dace  of  Mexico  was  increased  nearly  one  sixth. 
If  we  consider  the  vast  extent  of  ground  oc- 
cupied by  the  Cordilleras,  and  the  immense 
number  of  mineral  depositories  which  have 
never  yet  been  attempted^,  we  may  easily 
CQnceivethat  New  Spain,  under  a  better  adr 
ministration^  and  inhabited  by  an  industrioMis 
people,  will  alone  yield  in  gold  and  silver,  the 
hundred  and  çixty  three  nullions  of  francs,  at 
present  furnished  by  the  whole  of  America.  I^ 
the  space  q£  a  hundred  years,  the  annual  pro^ 
i}nce  of  the  Mexican  mines,  rose  from  twenty* 
4ve,  to  one  hundred  and  ten  millions  of 
francs.  If  Peru  does  uot  exhibit  an  equi4 
i^Wgmentation  of  wealth»  it  is  becanse  this  un^ 
iuttm^te  qountiy  has  not  incr^a^ed  its  popur 
lation,  and  because  being  wprse  goveimed 
than  IVf^exiiM,  iiKJiustry  fwftd  m^re  diffiouttiq^  ^ 
nvercQme.  9e«id^8»  nature  h^  dep^^d  tb» 
psQOMittik  metals  in  that  oQwutry  at  enarHaQiw 
^vatMii%  in  sitttatinns  wh^f«  on  anqonot  <>f  tfa» 
veiy  high  priée  of  provisions,  tfee  wiHrking^bor 
ewiM  estramoly  ej^peaiiiye,  The  abwdMic^ 
» 

tw#f 
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of  silver  is  in  general  such  in  the  chain  of  the 
Andes,  that  when  we  reflect  on  the  number  <if 
mineral  depositories  which  remain  untouched, 
or  which  have  been  very  superficially  wrought^ 
we  are  tempted  to  believe,  that  the  Europeans 
have  yet  scarcely  begun  to  enjoy  the  inexhausti- 
ble fund  of  wealth  contained  in  the  New  World. 
When    we  cast  our  eyes  over  the  dirtrict  of 
mines  of  Guanaxuato,  which  on  the  small  space 
of  a  few  thousand  square  metres,  supplies  an- 
nually the   seventh  or    eighth  pai*t  of  all  the 
American  silver,  we  shall  see  that  the  050,000 
marcs  which  are  annually  extracted  from  the 
famous  veta   madre    are   the  produce  of  only 
two  mines,  Y alenciana  and  the  mine  of  the  Mar- 
quis de  Rayas,  and  that  more  than  four  fifths 
of  this  vem  have  never  yet  been  attempted.     It 
is  very  probable,  however,  that  in  uniting  the 
two  mines  of  Fraustfos  and  Mellado,  and  clear- 
ing them  out,  a  mine  would  be  found  of  equal 
wealth  with  that  of  Yalenciana.     The  opinion 
that  New   Spain    produces  only   perhaps   the 
third  part  of  thé  precious  metals  which  it  could 
supply   under  happier  political  circumstances, 
has  been  long  entertained  by  all  the  intelligent 
persons  who  inhabit  the   principal  districts  of  ' 
mines  of  that  country,  and  is  formally  announced 
in  a  Memoir  presented  by  the  deputies  of  the 
body  of  miners  to  the  king  in  1774,  a  produc- 
tion drawn  up  with  great  wisdom  and  know«> 
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ledge  of  local  circmnstances.  Europe  would 
be  inundated  with  precious  metals^  if  they  were 
to  work  at  the  same  time,  and  with  all  the 
means  afforded  by  the  improvements  in  the  art 
of  mining,  the  mineral  depositories  of  Bolanos, 
BatopilaSy  Sombrerete,  Rosario,  Pachuca, 
Moran,  Zultepec,  Chihuahua,  and  so  many 
others  which  have  been  long  and  justly  cele^ 
brated.  I  am  not  ignorant,  that  in  thus  express- 
ing myself,  I  am  in  direct  contradiction  with 
the  authoi's  of  a  great  number  of  works  of  Poli  . 
tical  Economy,  in  which  it  is  affirmed  that  the 
mines  of  America  are  partly  exhausted,  and 
partly  too  deep  ever  to  be  worked  with  any  ad- 
vantage. It  is  tine  no  doubt,  that  the  expences 
of  the  mine  of  Yalenciana  have  doubled  in  the 
sjpace  of  ten  years,  but  the  profits  of  the  pro- 
prietors have  still  remained  the  same  ;  and  this 
increase  of  expence  is  much  more  to  be  attributed 
to  the  injudicious  direction  of  the  operations  than 
to  the  depth  of  the  pits.  They  forget  that  in 
Peru,  the  famous  mines  of  Yauricocha  or  Pasco, 
which  annually  supply  more  than  200,000  marcs 
of  silver,  are  yet  only  fram  thirty  to  forty  metres 
in  depth  ^.  It  appears  to  me  superfluous  to 
rofiite  opinions  which  are  at  vaiîance  with  the 
numerous  facts  brought  forward  by  me  in  this 
ohnpter;  and  we  are  not  tp  b^  astonished  at 

•ï^nmi98talSlfe«t.    Trmm. 
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the  extreme  levity  with  which  we  judge  in 
Europe  of  the  state  ^f  the  mines  of  the  Neiv 
World,  when  we  consider  how  little  accuracy  is 
displayed  by  the  most  celebrated  politicians  in 
their  investigations  regarding  the  state  of  the 
mines  oftheir  own  country. 

But  what  is  the  proportion  between  the  pro* 
duce  of  the  Mexican  mines,  and  the  produce  of 
the  other  Spanish  colonies?    We  shall  succès* 
sively  examine  th^  wealth  of  Peru,  Chili,  the 
kingdom  of  Buenos  Ayres,  and  New  Grenada. 
It  is  known  that  the  other  great  political  divi- 
sions, namely,  the  four  capitanias  generates  of 
Guatimala»  the  Havannah,   Portorico,  and  Ca- 
racas, contain  no   min^s  which  are  wrought. 
I  i^hall    not   follow  the    vague  and  imperfect 
data  to  be  found  in  several  very  recent  works, 
but  3baU  discuss  only  what  I  have  been  able 
tp  procure  from  official  papers  communicated 
tome.    . 

I.  There  has  been  given  into  the  mint  at 

marcf  of  s  ilver*         marcs  of  gol4* 

FVom  1764  to  1772—6,102,139  and  129,080 
1772  —  1791—8,478,367  —    80,84^ 

Vhe  value  of  Ae  gold  and  silver^  amounte/T 
in  «be    ftrst   of  these    periods   to  68,944,522 

•  Unmrn^ChdapolUicadd  Peru,  1190,  f.M. 
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piastres^,  and  in  the  second  to  859434y84& 
piastresfy  which  ou  an  annaal  average  of 
gold  and  silver  is 

From  1754  to  1772—3,830,000  piastres^. 
1772  _  1791— 4,496,000§. 

•  The  produce  of  gold  has  diminished  while 
that  of  silver  has  increased.  In  1790,  the 
Reduce  of  the  mines  of  Peru||  amounted  to 
534,000  marcs  of  silver  and  6,380  marcs  of 
gold.  Between  1797  and  1801  there  was 
coined  at  Lima  gold  and  silver  to  the  amount 
of  26,032>058  piastresf .  The  following  table 
points  out  the  produce  of  the  mines  year 
after  year**. 

•  1^14,478,349  Sterling.    Trans. 
t  1^17,941,808  Steriing.    Trans. 
X  ir8O4,a00  Sterling.    Trans. 
f  4948,006  Steriing.    Trans. 
I  Merewio  peruana.    VoLLp.59. 
%  i^5y466/)00  Sterling.    Trans 
**  Raxon  ie  lo   que  se  ha  acuàado  en  la  reai  sasa  de 
meneda  de  lima.  (MS.) 


▼oif  m. 
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Coinage  of  tbe  Mint  at  liina. 


Years. 

Value  of 

gold  in 

piastres. 

Value  of 
silver  in 
piasjtres. 

Value  of 

gold  and  silver 

in  piastres. 

1797 
1798 
1799 
1800 
1801 

583,724 
535,810 
496,486 
378,596 
328,051 

4,516,206 
4,758,094 
5,512,345 
4,399,409 
4,523,932 

5,099,930 
5,293,904 
6,008,^1 
4,778,005 
4,851,983 

Total  in  5  yean  2,322,667  23,709,986 

26,032,658 

In  the  Ave  pirecediiig  years  the  proditee 
amounted  to  30  millions;  so  thafwe  ftiay  con- 
sider silt  minions  of  piastres  as  ^e  mean  term 
for  lone  year,  the  produce  of  gold  and  silver 
having  declined  in.  1800  and  1801  On  account 
of  the  maritime  war  which  impeded  the  impu- 
tation of  mercury  as  v^\  as  iron  mid  steel  from 
Europe.  We  shall  adopt  howefver  «t  smaller 
sum,  via,  3,450  iriafcs  of  gold,  «nd  570,000 
marcs  of  silver,  the  value  of  which  amounts 
altogether  to  5,300,000  piastres*. 

The  places  in  Peru,  most  celebrated  for  their 
metallic  wealth,  or  the  magnitude  of  the  works 
are  in  following  the  chain  of  the .  Andes  from 
north  to  south  :  in  the  province  of  CaxamarcOf 
the  Cerro  de  Gualgayoc,  near  M icuipampa/ 
Fuentestiana,  and  Pilancones;  in  the  province 

*  1^1,113,000  Sterling.    Tram. 
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of  ChachofiùyaSf  S.  Thomas,  Las  Playas  dé 
Balzais^  and  tbe  Pampas  del  Sacramento, 
between  the  Rio  Guallag^  and  FUcajale;  \\\ 
the  Province  of  GuamachucOf  the  town  of 
Guamachuco  (with  the  Reales  de  San  Fran- 
ciscoy  d'Ang^asmarca,  and  àe  la  Mina  Hedi- 
onda),  Sogon,  Sanagoran,  San  Jose,  and  San* 
tiago  de  Chucu;  in  the  province  of  Pataz, 
the  toyntï  of  Partaz,  Vnldivuyo,  Tayabamba, 
Soledadi  and  Chilia  ;  in  the  province  of  Con- 
chmcoB,  i^  town  of  Conchucos,  Signas,  Tam* 
billo,  Bomapamba,  Chacas,  Guari,  Chavin, 
Guanta»  and  BAiriqnincbay  ;  in  the  province 
of  IfuâmmKeSf  GuaUanca;  in  the  province  of 
CoitatêmbOf  Chanca,  and  the  town  of  Caxa- 
tambo;  in  the  province  of  Tarma,  the  Cerro 
de  Yanrioocha  (two  leagi;ies,  to  the  north  of 
Pasco)  Chanpimarca,  Arenillapata,  Sauta 
Cathalina,  Caya  grande,  Yanacanche,  Santa 
Rosa,  and  the  Cerro  de  Colquisirca;  in  the 
province  of  Huarochiri^f  Conchapata;  in  the 
province  of  Iluancavelica^  San  Juan  de  Luca- 
nas  ;  and  lastly  in  the  confines  of  the  desert  c^ 
Atacama,  Hnantajaya. 

I  have  followed  in  this  long  enumeration  the 
old  division  of  Peru  i|ito  provinces  ;  but  since 

*  The  mountaiat  ^  Hwurochiri  and  Canu  contain 
exodlent  coal  ;  but  m  account  of  the  high  pme  of  car- 
riage, they  cannot  be  used  at  LinuL  Cobalt  and  Antimony 
luiire  also  been  dboovered  at  HoarochirL 

z  2 
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the  frontier  of  the  kingdom  of  Buenos- A}^  res 
has  been  made  to  pass  to  the  west  of  the  lake 
of  Chncuito,  between  the  lake  and  the  city  of 
Cnzco,  and  since  on  the  one  hand  the  kingdom 
of  Quito  and  the  provinces  of  Jaen  de  Braca- 
moros  and  Maynas,  and  on  the  other  the  govern- 
ments of  Paz,  Oruro,  Plata,  and  Potosi  have 
been  separated  from  Peru,  this  last  kingdom  is  ' 
divided  into  seven  intendancies,  TruxiUof 
Tamuif  Hnancavelica,  Lima,  GruamangUy  Are- 
quissaj/Qxià  Cuzco,  of  which  each  compreheiids 
several  departments  or  partidos*.  We  can 
only  arrive  at  false  results  when,  as  has  been 
done  in  works  of  the  greatest  estimation,  we 
compare  the  produce  of  the  mines  of  old  Peru, 
with  that  of  the  present  Peru,  which  since  the 
Tear  1778,  includes  within  its  limits  neither  the 
Oerro  del  Potosi  nor  the  mines  of  Oruro  and 
Paz.  The  Peruvian  gold  partly  comes  from 
the  provinces  of  Patazf  and  Huailas,  where  it 

*  The  old  provinces  of  Pataz,  Guamachuco,  and  Chacfaa- 
poyas  are  now  considered  as  partidos  of  the  intendancy  of 
Truxillo';  and  those  of  Caxatambo,  Huailas,  Conchucos, 
and  Huamalies,  belong  to  the  intendancy  of  Tarma.  The 
capitals  of  the  seven  intendancies  are  :  Lima  with  52,600 
inhabitants;  Guamanga  with  26,000;  Arequipa  with 
24,000;  Truxillo  with  5800;  Huancavelica  with  5200; 
Tarma  with  5600;  and  Cuzco  with  82,000.  fGuia  poU-' 
tica,  ecdesiasHca  y  miUUir  M  Vireyitaio  del  Peru^  para  el 
ano  179S, par  Don  Jose  HipoSto  UnaniieJ. 

t  A.mong  the  five  districts  of  mines  of  the  pariiio  ef 
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is  extracted  from  veins  of  quartz  which  ti-averse 
primitive    rocks,    and    partly  from    Lavadetos^ 
established  on  the  banks  of  the  Alto  Maranon, , 
in  the  partido  of  Chachapoy as. 

As  in  Mexico,  almost  the  whole  produce  is 
derived  from  the  mines  of  Guanaxuato,  Catorce, 
Zacatecas,  Real  del  Monte,  and  New  Biscay, 
so  in  Peru  nearly  the  whole  silver  is  extracted 
from. the  great  mines  of  Yauricocha  or  Lauri- 
cocha  (commonly  called  mines  of  Pasco  and 
the  Cerro  de  Bomban*)  and  those  of  Gualgayoc 
or  CJèota,  and  Htumtajaya  (pronounced  Guan- 
ta-ha^ya). 

The  mines  of  Pasco,  which  are  the  worst 
wrought  in  all  Spanish  America,  were  dis* 
covered  by  Huari  Capca  an  Indian  in  1630  ; 
and  they  annually  frimish  nearly  two  millions 
of  piastres.  To  form  a  just  idea  of  the  enor- 
mous mass  of  silver  which  nature  has  deposited 
in  the  bowels  of  these  calcareous  mountains,  at 
an  elevation  of  more  than  four  thousand  metres 
(13  thousand  feet)  .above  the  level  of  the  ocean, 

Pataz  which  we  named  above,  only  that  of  Chilia  furniahes 
silver. 

*  The  high  table  land  of  the  Cordilleras  on  which  we 
find  the  small  lake  de  los  Reyes,  to  the  south  of  the  Cerro 
de  Yauricocha,  is  called  the  Pamba  de  Bomban.  We  must 
not  seek  the  position  of  Pasco  on  the  map  o£  La  Cruz,  but 
on  the  map  of  the  Rio  Huallaga,  drawn  up  by  Father 
Sobreviela,  and  published  in  1791  by  the  Sodedadde  los 
Amantes  del  pais  de  Lima* 
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we  mast  bear  in  mind  that  the  bed  6f  argentic 
ferons  oxide  of  iron  of  Yanricocha  has  been 
wrought  without  interruption  since  the  begin^ 
ning  of  the  seventeenth  century,  and  that  within 
the  lasi  twenty  years  more  than  five  miUions 
of  marcs  of  silver  have  been  extracted  from  it, 
while  the  greatest  part  of  the  pits  are  not  more 
than  thirty  metres  in  depth,  and  none  of  them 
one  hundred  and  twenty  metres.  The  water 
which  is  very  abundant  in  these  mines  is 
drawn  off,  not  by  hydraulical  wheels  or  horse 
baritels  as  in  Mexico,  but  by  pumps  moved 
by  men,  so  that  notwithstanding  the  firmall 
depth  of  these  miserable  excavations  which  go 
by  the  names  of  pits  and  galleries,  the  drawing 
off  the  water  from  the  mines  is  excessivdiy 
expensive.  In  the  naine  of  Lima,  the  expence 
amounted  a  few  years  ago  to  more  than  a 
thousand  piastres 'per  week.  The  mines  of 
Yauricocha  would  supply  the  same  quantity  of 
silver  as  Guanaxuato,  if  they  would  but  con- 
struct hydraulical  machines  or  stesun  engines» 
for  which  they  might  make  use  of  the  turf  of 
the  lake  of  Giluacocha.  The  metalliferous  bed 
(manto  de  jdaia)  of  Yauricocha  appears  at  the 
surface  for  a  length  of  4800  metres*  and  a 
breadth  of  Z'^OOf.  The  following  table  ex- 
tracted froto  the  books  of  the  pirovinçial  treasury 

♦  Î5,747  feét.    Trnnt. 
t  7217  feet,     Trani^ 
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of  Pasco,  specifies  the  nBmber  and  weight  of 
the  ÎBgots  of  silver  snelted  at  Pasco,  betwem 
the  years  1 793  and  1801. 

Mining  operations  of  Ytoricocha. 


Periods. 

Ingots. 

Marcs  of  silver. 

1792 

10Ô2 

183^98 

1793 

1325 

234^43 

1794 

1621 

291,254 

1795 

1560 

279,622 

1796 

1561 

227,614 

1797 

1340 

242,949  ~ 

1798 

1478 

271,862 

1799 

1237 

228,366 

1800 

1198 

281,481 

1801 

914 

237,436 

Total  of  10  years 

13^276 

2,479,014 

It  appears  from  this  table  that  |tfië  produce 
of  Pasco  has  almost  never  been  below  two  hun- 
dred thousand  marcs^  and  that  it  amounted  in 
1794  and  1801  nearly  to  the  sum  of  three  htth* 
dred  thousand  marcs  of  silverf  • 

The  mines  of  Gualgayoc  and  Micuipampa, 
commonly  called  Chota,  which  I  had  occasion 
to  visit  very  minutely  in  1802,  were  only  dis- 
covered in  1771  by  Don  Rodriguez  de  Ocafio 

•  131,263  lb.  troy.    Trans. 
t  196,894  lb.  troy.    Trans. 
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h  Eiu^opean   Spaniard.      In   the    time  of  the 
Tncas,  the  Peniyians  wrought  veiiis  of  silver  m 
the  Cerro  de  la  lin  near  Cutemo,  at  Chupi- 
quiyacuy  to  the  west  of  the  small  town  of  M icui- 
pampa^  where  the  thermometer  descends  almost 
every  night  to  the  freezing  point,  and  which  is 
seven  hundred  metres^  higher  than  the  town 
of  Quito.     Immense  wealth  has  been  found  even 
at  the  surface  both  in  the  mountain  of  Gualga- 
yocy  which  rises  like  a  fortified  castle  in  the 
midst  of   the  plain,   and   at    Fuentestiana,  at 
Cormolache,  and  at  la  Pampa  de  Navar.     In 
this  last,  plain    for  an    extent   of    more  than 
half  a  square  league  wherever  the  turf  has  been 
removed,  sulphuretted  silver  has  been  extracted 
and  filaments  of  native  silver  adhere  to  the  roots 
of  the  gramina.    Frequently  the  silver  is  found  in 
masses  {clavosy  remolinos)  as  if  smelted  portions 
of  this  metal  had  been  pom*ed  upon  a  very  soft 
clay.     The  produce  of  the  mines  of  Gualgayoc 
or  Chota  is  very  unequal  in  proportion  to  the 
inconstancy  of     the    veins   which    traverse   at 
Fuentestiana  and  Cormolache,  calcareous  lime-^ 
stone;   at  Gualgayoc    and  the  Purgatorio    as 
well  as  at  the  Cerro  de  San  Jose,  horn-stone, 
called  paniza.     This  horn-stone    forms  a  sub- 
ordinate bed    in   the    calcareous    rock  as  has 
been    clearly    recognized  on    digging  the   pits 
of  Chiropampa  to  the  east  of  the  Purgatorio^ 

*  2296  feet.     Trans. 
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near  the  Ravin  de  Chiguera.  AU  tlie  Qimes 
comprehended  tméer  the  aaoie  of  mines  of 
Gualgayoc,  on  the  Partido  de  Chota,  hare 
fiomished  to  the  proyincial  treasury  of  Truxillo 
between  the  month  of  April  11 7 4^  and  the  month 
of  October  1802,  the  sum  of  1^12^27  marcs 
of  sUyer*  or  at  an  average  <^7|193  marcs  an* 
nuallyt* 

•  1,189,4561b.  troy.    Trans. 
t  44,095  Ib«  troy.    Trans. 
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F^odace  ol    the    ékvw  iaiues   jo^  Croi^^yoc, 
Oaamadbucoy  and  CoiichiiicM)^ 


Weight. 

Period!. 

Nurnhbr 
«fiagatt 

Duty  of 

ofsttvtf. 

Marcs. 

Ounces. 

Piastres. 

.1774 

183 

84,403 

4 

S8,85£ 

5 

800 

57,894 

5 

56,941 

6 

493 

84^826 

1 

82,985 

7 

802 

60,015 

8 

59,051 

8 

827 

65,062 

8 

64,034 

» 

824 

64,208 

7 

63,214 

1780 

806 

60,981 

0 

60,021 

1 

808 

61,435 

4 

60,887 

9 

429 

78,698 

6 

72,462 

S 

829 

58,718 

6 

57,808 

4 

S35 

61,564 

0 

60,440 

5' 

897 

78,604 

2 

72,373 

6 

898 

78,306 

6 

72,024 

7 

450 

83,633 

0 

82,20S 

8 

404 

73,885 

5 

74,871 

9 

469 

87,484 

0 

83,469 

1790 

645 

119,183 

5 

117,241 

1 

576 

105,383 

2 

103,618 

8 

731 

134,084 

4 

131,939 

S 

406 

72,904 

6 

71,718 

4 

480 

86,876 

1 

85,505 

5 

484 

79,309 

4 

78,047 

6 

4^ 

77,997 

5 

.    76,756 

7 

878 

67,789 

S 

66,721 

8 

501 

9a015 

4 

88,600 

9 

607 

106,591 

6 

106,889 

1800 

892 

70,596 

6 

69,471 

1 

255 

46,378 

8 

44,696 

3 

267 

48,198 

6 

47,413 

Total 
in 

11,791 

2^80^70 

8 

3,144,179 

29  yean. 
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Uns  table  which  was  framed  at  my  reqttest 
m  the  offices  of  the'  mtendaiiey  exhibits  the 
•quantity  of  sihrer  gkfen  into  the  Cfijfa§M  de 
TruxiUOf  as  well  a»  the  duties  ^  t&aûk  and 
one  and  a  half  per  cent*  piaid  to  the  king.  Of 
11,791  Higots,  nearly  an  eighth  part  or  1469 
came  from  the  patMoa  of  Qvanadmea  -  aad 
C<mchaco.  I  could  not  procure  the  produce  <i 
the  Cerro  de  Gualgayoc  since,  the  discovery 
of  the  mines  in  1771,  to  1774«  These  yeav 
were  undoubtedly  the  most  abimdant  of  all; 
but  as  the  money  was  sent  at  that  period  t# 
Lima,  the  archives  of  TmxiUo  could  furnish 
no  information  relative  to  them.  It  is  very 
reasonably  believed  that  under  i^  m^re  en- 
lightened government,  the  Cerro  de  Gu^gayoc» 
would  become  another  Potosi.  In  fact  itsmi*- 
nerals  are  richer  than  those  of  Potosi,  and  they 
are  more  constant  in  their  produce  than  those 
of  Huantajaya,  and  easier  to  work  than  those 
of  Yauricocha. 

The  mines  of  Huantajaya,  surrounded  with 
beds  of  rock  salt  are  particularly  celebrated 
on  account  of  the  great  masses  of  native 
silver  which  they  contain  in  a  decomposed 
gangue  ;  and  they  furnish  annually  between  70 
and  80  thousand  marcs  of  silver^.  The  mu- 
riate of  conchoidal   silver,  sulphuretted  silver, 

*  From  45,942  to  6%S0S  lb.  troy.   Tram. 
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galena  with  small  grains,  quartz,  carbonaAe  of 
lime,  accompany  the  native  silver.  These 
mines  are  situated  in  the  partido  of  Ariea, 
near  the  small  port  of  Yquique  *,  in  a  desert 
entiitely  destitute  of  water.  A  project  has  Icmg 
been  entertained  of  carrying  fresh  water  to  it 
for  the  use  of  the  men  and  cattle,  and  water 
from  the  sea  for  the  amalgamation  works* 
In  1758  and  1789  two  pq^îtov  of  massive  silver 
were  discovered  in  the  mines  of  Coronet  and 
Xioysa,  die  one  weighing  eight  and  the  other 
two  quintals. 

The  gentle  elevittion  of  the  mines  of  Huan- 
tajaya,  on  the  shore  of  the  Pacific  Ocean  is 
a  singular  contrast  with  the  masses  of  vitreous 
^ver  found  on  the  summit  bf  the  Cerro  de 
Chialgaypc  at  a  height  of  4080  metresf  ;  and 
it  proves  the  vs^eness  of  the  systematical  ideas 
advanced  by  celebrated  geologists  relative  to 
the  distribution  of  the  metals  according  to 
the  variety  of  climates  and  latitudes.  UUoa 
after  travelling  over  a  g^eat  part  of  the  Andes, 
affirms  that  silver  is  peculiar  to  the  high  table 
lands  of  the  Cordilleras,  called  Putias  or  Pa- 
rmmoSf  and  that  gold  cm  the  other  hand  abounds 
in  the  lowest,   and   consequently   warmest  re* 

•  Along  the  eoast  of  Taparaca. 
t  lS,d85  &et    Tram* 
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gkma*  ;  but  this  learned  traveller  appears  ta 
have  forgot  that  in  Pern  the  richest  proyinces 
in  gold  are  the  partidos  of   Pataz  and    HtK 
alias,    which  are  on  the     ridge   of   the  Gor- 
dilleras.     The  Incas  drew  immense  quantities 
of  gold  from  the  plains  of  Cnrimayo  to   the 
north-east  of  the  town  of  Caxamarca,  at  more 
than  3400  metres  f  of  elevation.     It  has  abai 
been  extracted  irom    the    right  bank   oi  thé 
Rio  de  Micuipampa,  between  the    C^to  d» 
San    Jose,    and   the    plain  called  by  the    na-' 
tives,  ChoTopampa  or  plain  of  shells,  on  accoimt 
of  an  enormous  quantity  of  ostracites,  cardium 
and  other  petrifications  of  sea  shells  contained 
in  the  formation  of  alpine  limestone  of  GuaU 
gayoc.    Considerable  masses  of  gold  have  been 
found  there,  disseminated  in  branches  and  fila 
ments,  in  veins  of  red  and  vitreous  silver  at  mcnre 
than  4000  metres  of  elevation'  above  the  level 
of  the  ocean  {.    Ab  to   the    alluvions  grounds 
in  which  the  lavaderos  of  gold  of  Choco  are  es- 
tablished, and  those  of  Sofiora  and  Brazil,  are 
we  to  be  surprised  on  finding  them  rather  aft 
the  bottom   than  the  tops  of  mountains  ?    If 
tin  §  appears  an  exception  to  the  law  of  nature, 

.     *  UBoa,  Notidas  A$nmcaiuu.  1772,  f.  22$  and  286. 
1 11,154  feet     Tram. 
XISA2%  feet.  Tram. 

f  For  instance,  the  tin  iof  the  Lavaderos  (Waichdnn) 
mt  the  sonmiit  of  the  lichtelgebirge* 
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it  is  iwdo«btedly  f^ecame  the  granitic  beds 
in  whidi  it  w«s  primitively  contained,  have 
beea  decomposed  in  their  place. 

The  process  of  amalgamation  of  silver  mi- 
nerab  follomtd  in  Feru^  since  1571,  is  ike 
same  <tô  that  which  is  nsed  in  Mexico.  In 
tiK  tvi^e  dmntries  the  sohUch  hi  manufactured 
ftocording  'to  the  rules  prescribed  by  Medina, 
fiarba  Corso,  de  Leca  and  Oorosegarra  ;  but 
generally  speaking,  amalgamation  is  practised 
with  nore  care  and  more  intelligence  by  the 
Mexican  minen  at  Guanaxuato  and  Zacatecas^ 
than  by  the  miners  of  Peni«  In  New  8pain 
the  expenoe  of  amalgamation  is  generally  es- 
timated at  67  piastres  4  reals  for  one  hundred 
^iatals  df  minerals  containing  four  ounces  of 
uAv^t  per  ^jointal,  of  windi  sum,  25  piastres 
go  for  waste  of  mercury.  As  three  hundred 
quintals  prodoce  fifty  marcs  of  silver,  which 
atsQordiag  to  the  common  price  of  silver  * 
at  the  mines  are  worth  862  piastres,  it  follower 
that  the  expence  of  amalgamation  amounts 
«early  to  24  per  cent,  of  the  value  of  the 
aiver.    Sut  in  Peru,  where   the   mercury   of 

^  At  7  piastres,  2  reals.  Garcest  p.  144.  In  the  beginniiig 
of  ihe  seventeenth  century  the  ezpences  of  amalgamadon  at 
Potosi,  for  a  caxon  of  ore  weighing  5  quintals,  and  containing 
90  marcs  of  silver,  were  only  estimated  at  30  piastres, 
or  90  per  cent,  although  the  pound  of  mercury  cost  a 
piastre.  Barbe,  p.  118. 
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HaaneaveKca  is  geiiernlly  sold  fot  00  or  70 
piastres  the  quintal  *,  the  expehce»  Maoimt  in 
seTeral  districts  of  mines  to  30  or  38  per 
cent.  At  the  Cerm  de  GnuLlgayoc  for  «xan^le^ 
where  the  price  of  labdur  is  fmm  three  to 
fodr  reals  (frotai  40  to  50  sous)  per  day,  a 
load  of  schlichf  containing*  horn  two  to  three 
narcs  of  silver  oasts  ^even  piastre!^  in  the 
{HTOcess  of  amalgatmatioiiy     viz; 

Reals  of  Sflver. 

i"-»-^     {St  ■-  ■   -.   -.   s 

Muriate  of  Soda  •-..*•  5 
Lime  --.---.-4 
Labour  in  treading  the  schlich  -  •  -  12 
Consumption  of  mercury       -       -  -       94 

Total  56 

During  my  sftay  in  the  Gorditten  of  th« 
Andes,  there  were  only  two  districts  of  minetf 
wjiere  the  method  of  M.  de  Bom  of  amof- 
ganuUton  in  casksy  was  followed  with  any  degree 
of  success^  namely  the  Real  de  Requay,  m 
the  province  of  Huailas,  and  fPaUenga»  iu 
the  province  of  Caxâtambo  f.  To  judge  of 
the  considerable^  loss    of  silver    annually  ex* 

f  Campomanei,  de  la  edncacUm  popular^  T  iL    p.  132t 
t  The  mines  near  Requay,  where  a   German   amalga* 
mation  woric  has  been  constructed   is  called  Ticapamba» 
and  belongs  to  Don  Juan  Ignacio  Gamio.    The  work  of 
Tallenga  was  estaUiihed  by 'Dan  «fcaàn  ^Baj^Cista  Arieta. 
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perienced  in  Pera  froii^  the  ignorance  of  the 
amalgamatorSf  it  is  enough  to  mention  the 
simple  fact  that  it  daily  happens  that  an  azfh 
guero  extracts  15  marcs  per  caxoUf  from  the 
same  mineral^  oat  of  which  hitherto  there  has 
never  been  extracted  more  than  ten  or  twelve 
marcs.  In  the  years  whidi  immediately  sue- 
ceeded  the  discovery  of  the  mines  <rf  Yaur 
ricocha,  they  only  wrought  the  pacos  or  oxides 
of  iron,  mixed  with  native  silver,  and  muriate 
of  silver.  The.  prismatic  black  silver  and  the 
argentiferous  grey  copper  were  thrown  among 
the  rubbish.  In  the  same  manner  on  building 
the  small  town  of  Micuipampa,  walls  were 
constructed  of  very  rich  pieces  of  ^ratt^ua,  and 
those  minerals  only  which  were  of  a  yellowish 
brown  or  of  an  earthy  appearance,  like  the 
pacosy  were  considered  as  containing  silver. 
These  facts  will  not  appear  so  surprising  wh^ 
we  consider  that  not  more  than  forty  years 
agOf  in  one  of  the  most  civilized  countries  of 
Europe,  calamine  was  employed  in  the  making 
of  roads,  without  its  being  perceived  that  this 
substance  which  was  soiled  with  clay  con- 
tained zinc. 

II.  The  Presidenciuy  or  Capitania  general 
of  Chili  produces  annually  in  gold  and  silver, 
one  miUion  seven  hundred  thousand  piastres  *• 

•  dSfflJMO  SterUng.  Trmu. 
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The  most  contnderable  mides  of  ^old^  «o^  Pe»*^ 
torca,  teD  leagarii  tb    the  South  of  Chuapa  { I 
Yapel  or  Villa  de  ÔMcm^  liaohi»   Tiltfl  and' 
Ligua^  near  QoillotiBt.    Mines  are  also  wroi^t 
in  the  partidos    of   C^piàfk)^  C/oquhnbb  and 
GosasccK      The    stfvcfr  teining^    cqi^ations    of 
Chili  are  in  general  by  no  means  .  prodndi^ 
The    Cerro    dé   UspaUatà,   M    eight  les^t^g 
distance  to^  the  north-west  ef  Mendbz»»  con^ 
tains!,  however,  pacos  so  ridi  that  thi^  yield 
from  tw^   to  three  tfaoiisatid  mWcs  p«r  dMt 
{çaxm)  of  ôOOOpômkls^-  or  40   or  60   inarc» 
of  sdver  per    quintal.    The   produce   of   Ûké 
minés  of  Chili,  has  considerably  iiK^reased  of ' 
late  year»    In  1790  there  was  coihed  at  Sati^ 
tiago  721^000  piastres  in  gold    aad  140^000 
in  silyeir. 

III.  The  gtieàîi  mateis  bf  precious'  metat^^ 
supplied  by  the  viceroyaîty  of  Buenos  Ayresj 
is  ehtirely  derived  from  the  most  western 
part>  the  provincias  dé  la  Sierra,  which  irt 
1778,  were  separated  from  Peru.  We  m^y 
estimate  the  annual  pirodnee,  which  is  almost 
wkoUy  silver,  at  fimr  milliors  two  hundredf 
thousand  piastres  *".  The  districts  which  stipply 
the  most  aire  Potosi,  Chag'anta>  Porco  fi  Oruro^ 

•\£882,000  Sterling.     Trani. 

i  See  Alonzo  Barba,  Arte  de  los  Metaîes  (ed"  1729) 
p.  48,  respecting  the  lilver'  mines  of  Porco  wrought  hf 
the  Incas. 
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ROYAL 


DUTIES  (Derechos  Risam:*) 


Paid  oft  the  silver   extracted   frotn  ihé  Cerr& 

'de  Potùsié 


l^ABLE  I. 

fiif«t'j[ietîgd»  fiom  1st,  January^  lô^MSfUt 
Heceàiû^,  IÔ1&,  àmmg  wh^.  tW  fifth 
alpue  was  paidL 


Yevrt.  I  Piastres,    Realg.I  Years. 


15i«J8870â(«  ,01,  J66Ô  4960M , 


1659377031 
1560382428 
1561,405655 
1562426782 
15631449965 


166439^158 


1569 


1171 


Rftb. 
Piastre*.' 


Realf. 


1567  417107 
1568398381 


379906 


l£^Oa064«7 


2662001 


4 
1 
3 
1 
3 
7 
1 
4 


Year». 


1A73  234072 
1:574313778 


1575 
l6Te 
1577 


Fittji 
Piaftre». 


lô7C{9l6117t.8 
1. 
.5 
4 
6 
6 
2 


413487 
544014 
716087 
1578806505 


Reab. 


Total  of  the  23  years  9,801,906  piastres. 
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Second  pefiod  from  ihe  TstJanVTary,  157^,  to  the  19th  July, 
1736,  during  which  at  first  one  and  a  half  per  cent,  de 
cobos  was  paid,  and  afterwards  the  fifth  of  the  remaining 
98  piastres  4  reals. 


JYear» 

1579 
1580 
1581 
1582 
|l583 
1584 
1585 
1586 
|1587 
11588 
1589 
1500 
1591 
1592 
1593 


Uue     ..lid      a 
per  cent,  and 


hilt 


Piastres. 


1,091,025 
1,189,323 
1,276,872 
1,362,8.55 
1,221,428 
1,21-5,558 
1,526,455 
1,456,958 
1,226,328 
1,441,657 
1,578,823 
1,422,576 
1,562,522 
1,578,449 
1,589,662 
1591)1,403,555 


Rt-ali 


1595 


1,557,221 


Um  1,468,182 

1597  1,3.55,954 

15981,310,911 

1599 

1600 

1601 

1602 

1603 

1604 

1605 

1606 

1607 

1608 

1609 

1610 

1611 

1612 


1,339,685 
1,299,028 
1,477,489 
1,519,1.52 
1,178,697 
1,326,231 
1,532,646 
1,434,981 
1,414,660 
1,200,488 
1,132,680 
1,139,725 
6,299,052 
1,329,701' 


3 
1 
6 
7 
3 
1 
1 
0 
0 
0 
7 
1 
2 

6 
1 

7 

3 

5 

6 

7 

2 

5 

7 

7 

6 

6 

6 

5 

1 

5 

4 

4 

2 

7 


y.ai-. 


1613 

1614 

1615 

1616 

1617 

1618 

1619 

1620 

1621 

1022 

1623 

1<«4 

102.3 

162C 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1635 

1636 

1637 

1638 

16.39 

1640 

1641 

1642 

1643 

1644 

1645 

1646 


One  Slid  a 
per  cent,  and 


Half 
fifth. 


Piastres, 


1,200,94 
1,269,692 
l,3é>4,4l2 
1,257,599 
1,071,932 
1,061,264 
1,108,744 
1,069,599 
1,099,244 
1,093,201 
1,(>83,641 
1,086,999 
1,024,794 
1,033,868 
1,068,612 
1,172,352 
972,807 
962,250 
1,067,001 
^)64,370 
1,003,750 
984,414 
946,781 
1,424,758 
1,197,.572 
1,174,-393 
1,128,738 
978,483 
940,867 
905,797 
924,659 
871,174 
908,414 
840,982 


Reals. 


6 
■7 
3 
0 
4 
2 
0 
3 
1 
4 
7 
0 
3 
7 
3 
3 
0 
4 
6 
0 
0 
6 
0 
6 
4 
0 
2 
2 
1 
6 
0 
3 
4 
0 


One  and    a    hall 
per  ccni.  and  fifth. 


\'ri. 


I> '891 res. 


Keals. 


T647    891,^87 

16481,123,932 

1649:1,067,^76 

16-50 

1651 

16.52 

16.581 

1654! 

16ÔÔ 

16.56 

1657 

16-58 

11159 

1S660 

r0(jl 

1602 

1668 

lu64 
11665 
1666 
1667 
16!J8 
1669 
1670 
1671 
1672 
1673 
1674 
167.5 
167(3 
1677 
1678 
1679 
1680 


917,è4.5 
.757,418 
.796,244 
709,904 
835,109 
754,784 
804,071 
933,441 
■877,862 
799,609 
652,728 
623,250 
638,167 
•579,126 
605,400 
655,.557 
675;  72{^ 
708,879 
iiU-,W9 
624, 12e 
5o4,614 
667,992 
624,037 
676,811 
673,694 
Ô67,S27 
514,530 
550,099 
653,067 
622,979 
629,270 


0 

■.'•2 

-1 
7 

^0 
2 
5 
4 
1 
0 

'4 
1 
1 

■k 
7 

o 

'  1 

9 

14 

0 
i4 
0 
3 
6 
0 
7 
5 
4 
3 

\ 
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SEQUEL  OF  TABLE  ÏI. 


\0>if    «ntl    a    h>li 
per  cen  .  and  dftb. 


Y««r». 


1681685,791 


1682 
1683 
1684 


1686 
1687 
1688 
168» 
1690 
1691 
1692 


Piastxcs.     Reali. 


659,341 
731,599 
719,082 


16a'>  655,256 


586,835 
645,318 
646,077 
647,189 
673,097 
•393,976 
424,761 


1693570,870 
1694546,928 
1695557,145 
1696500,965 
1697  471,686 
lb98  434,772 
1699434,287 


One    and     a    iia'1 
per  cent,  and  tîftti. 


Year» 


Go  4'  atid    »     halt 
per  ceut.and  âfth. 


Piastres.      Heals    Ye  tr 


17001405,492 
1701|338,57i 
1702372,447 
1703360,114 
338,702 
319,264 


1704 
1705 


1706354,600 


1707 
1708 


1711 
1712 
1713 
1714 


1716 
1717 


364,415 
374,183 
1709334,080 
1710309,008 
246,147 
204,931 
279,913 
265,087 


1715228,224 


239,28 
^56,804 


17181322,251 


5 
4 
1 
6 
0 
7 
1 
0 
6 
4 
1 
1 
6 
1 
1 


1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
Oijl735 
1  11736 
1 


Piastres.  iKt-aJs, 


283,693 
231,256 
229,002 
228,208! 
214,740 
245,7931 
223,083; 
274,416| 
286,328 
220,e98i 
360,414 
303,361 
293,497 
308,137 
304,768 
273,084 
271,621 
149,567 


3 

7 

0 

5 

3 

4 

3 

1 

3 

1 

74 

6Ï 

3 

3* 

34 

5î 

6 

Oi 


i  i  "    Total  of  the  158  years,  129,417,273  piastres. 
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TABLE  lïî. 


Third  period  between  the  20th  July,  1736,  and  the 
31st  December,  1789,  durmg  which  one  and  a 'half 
per  cent,  and  the  half  of  the  fi^h  were  paid,  or  11 
piastres,  3  reals  per  1Ô0  piastres. 


One  ii!id  a  half  pei 
cvnu  and  the  ball 
fifth. 


One  and  a  half  per 
oeoU  and  t\ui  baJl 
fifth. 


Years. 


1736 
1737 


17381150^52 


1739 
1740 
1741 
1742 
1743 


1747 
1748 


Piastres.     Reali^ 


85,410 
183,704 


183,205 
170,220 
179,573 
161,076 
166,131 
17441155,026 
163,140 
17461178,080 
184,156 
107,022 
1749215,283 
1750233,677 
338,502 
1752227,133 
1753(244,888 


2 
3 

7 

64 
4 
6 
0 

U 
3 

Oi 
6 

5i 
74 
3 
6 

«I 
5 

u 


Yaart. 


Piastre*.     Real 


1754244,148 
1755^221,872 
175^249,513 
1757244,760 
1758262,835 
1759263,701 
1760272,0591 
1761 261,580 
1762257,201 
1763279,646 
1764263,092 
1765281,985 
1766282,405 
1767303,660 
1768306,674 
1700291,075 
1770202,203 
1771 307,765 


2 

4 

7 

6 

4< 

6 

1 

7 

71 

64 

li 

5 

Oi 

6 

3 
3i 


One  and*  balfpn 
ceut.  and  the  ImIi 
fifth. 


Yean. 


PiastK*.    iReaU. 


1772298,983 
1773306,925 
1774317,703 
1775332,329 
177a346,319 
1777390,676 
1778351,994 
1779348,035 
1780400,062 


178l!323,109  2 


li 

3 

4 

44 

5 

61 

64 

4 

14 


1782350,199 
1783400,238 
1784371,362 
1785351,777 
17861332,507 
1787300336 
1788380,600 


1789 


2 

34 

2 

74 

1 

7J 

H 
335,4681  6 


Total  of  the  54  years  14,542,684  piastres. 
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The  result  of  these  three  tables  as  we  hare 

ftlready  observed*,  on  comparii^g    the    actual 

produce  of  the  qijiaea  qf  Gu^naxuato  ia  Mexico, 

with  the  produce  of  the  paountain  of  Potosi^ 

is,  that  duriug  the  space  of  233  years^^  from 

•  1556  to  1789^tliwe  hsis  be^u  extracted  from 

'  |he  mines  iOf  Potoai,  in  julver  declared  at  the 

^oyal  Treasury,  the  i^mount  of  78B  millions. 

pf  piastres.     If  these  piastres  were  all  Mexicai]^ 

piastres,  at   8  ^re«ils  of   JPkOa  Mean€»na1[,  Ae 

prodi^ce  çf  1|hese  233.  years  would  amount  to 

^2,786,294  marcsj-     But  we  shaH  shortly  see 

that  the  m^^sa  of  ^ih^er  on  which  duty  lias  beea 

paid  is  still  grei^ten  ' 

The  books  of  accotmts  preserved  in  the  ar-: 
chives  of  the  provincial  trea^ry  of  Potosi^ 
do  not  go  farther  b^ck  tb^  ^e  year  1556/ 
It  remains  therefore  to  examine  'what  waa 
the  quantity  of  pilver  supplied  by  ^e  minea 
of  Potpsi  before  that  period.  This,  exanuna-i 
lion  is  the  more  iipportant,  ^s  it  i^  vfary  rea-. 
sionahly  believed  that  the  finErt  yean  whidi  6il- 

♦  Seep^m. 

f  We  mfBt  take  care  not  to  coafoQi^  ^Jhrte  «pedei^ 
of  realB  de  fHata  ;  Viz.  the  red  de  ploia  <uz%iMr  of  S^ma- 
ravedis  de  vellon  ;  the  real  de  plabi  muemt  or  pcenmdel  of 
68  maravedis;  and  t^ie  realde  flata  Mesneaaa^  of  S$  ma» 
vave^is.  We  constantty  make  use  of  the  lattiar  in  thii 
work  (Damoreau  TraUédes  Banques^  1727,  p.  \15.  Enc^fdop. 
MdhodifMe^  Commerce»  T.  in.  p.  2]il.) 

X  60,851,231  lb,  troy. 
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lotfred   the  discovery  of   the   veiofl,  were  Jàe 
most  productive  in  riK^es. 

UUoii^  quotes  a  book.  fMiMisIied  in  1034,  by 
Don  Sebastrani  Sandoval  y  iïuisman/  nnder  the 
title  of  Pr^ensiones  del  P^tùsif  in  which  the 
trathor  specifies  the  fifth  paid  between  1646 
imd  1633.  I  endeavoured  in  vain  to  procure 
this  work  during  my  stay  m  Pern;  ,and  nqt 
knowing  the  partial  data  which  it  contai», 
I  can  only  examine  the  results  stated  by  the 
iSp^nish  astrcmomer.  This  examinatian  becomeist 
the  more  necessary  »  as  (he  assections  of  Ulloa 
have  been  icfieated  by  Baynàlf,  <aiid  by  afl 
ih/d  ofther  writers  who  treat  of  the  quantity  of 
^d  and  silver  iaiported  imn  America  into 
Smrop^  during  the  first  years  of  the  oanqiiest, 
Aceordmg  to  San4<3^val,  tbe  fifib  pakl  into  the 
r^al  treasury  of  Poto»i,  was  at  an  average 
6iom  1545  to  1564,  four  millions  of  piastees 
^  13i  rtak$  de  plata;  from  lâ64  to  lâSA, 
l.iaa^OOO  piastres;  from  158$  to  16!^L333/0âa 
piastres;  and  from  1624  to  16â3, 666,000  i^kaatres. 
Tiftese  Bjumbars  betweien  lâ64  and  1«33^  4a 
^t  eoii^îde  v^.  weU  with  the  annual  auma 
ftot^d  in  the  foregoing  t^Ws;  IheidÀSereafies 
are  sometimes  the  one  v\ray,  and  sometimes 
the  other;  but  it  is  in  la  particular  nuoiner  respect- 

t  Hk^.  PhUQtçffdgu€,  Cfi4ifp  4?  Gfneve,  17*0)  T-  ii- 
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mg  the  fiftli  of  four  miUioi»,  for  the  period 
which  precedes  the  year.  1664,  that  wç  may 
meet  reasonably  entertain  well  founded  doubts. 

Were  this  som  accui*atey  the  produce  of  nlver 
retracted  from  the  mine  of  Potosi,  and  re^s* 
tered  in  the  royal  treasury,  would  have  amounted 
in  nineteen  years,  between  1645  and  1564,  to 
641,250,000  Mexican  piastres^,  reducing  the 
piastres  of  181  reals  to  piastres  of  8  reals. 
On  the  odier  hand,  it  is  proved,  by  official  pa^ 
pers  in  my  possession,  thst  the  produce  in 
eight  years,  irom  1Ô56  to  1564,  amounted  to 
38,250,000  of thesesame  Mexican  piastresf.  The 
result  of  these  data  of  Sandoval,  would  cmi* 
seijuantly  be,  that  during  the  first  eleven  years 
between  1545  and  1556,  the  Cerro  del  Potosi 
must  have  yielded  in  silver,  of  which  the  fifth 
was  paid,  613  millions  of  piastres^,  or  at  an 
yearly  average,  55,726,000  piastres§,  equal  to 
6,556,000  marcs  of  silver  ||.  This  is  a  very 
extraordinary  result,  yet  it  contains  however 
nothing  which  may  be  considered  as  impossi- 
ble. We  may  be  surprized  to  see  that  a  single 
mountain  <tf  Peru,  has  yielded  from  two  to 
three  times  more  silver  than  all  the  collected 

*  dl$ijB6litSÙ0  Sterling.     Tram. 
t  if  5,932,500  Sterling.    Tram, 
t  d  128,730,000  Sterling.    Trans* 
i  if  11,701,326  Sterling.    Trmu. 
I  4,303,810  lb.  Troy.    JHm. 
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mines  of  Mexiôo;  but  our  ideas  of  i^^atlth  aire 
merely  relative.  It  is  poss%lé  tiiat  we  may 
one  day  discover  mountains  in  the  centre  of 
Africa^  wfaicb  with  relation  to  iheir  abundance 
in  the  precious  metals^  may  bear  the  same  pro« 
portion  to  the  Cordilleras,  which  the  Coidilkras 
bear  to  the  moimtains  of  Europe.  The  miné 
of  Valenciana  supplies  annually  more  silver 
than  all  Saxony,  and  the  single  vein  of  Gua<* 
naxuato,  wrought  throughout  its  whole  lengtii^ 
would  be  able  to  produce  more  than  two 
millions  of  marcs  of  silver  annually*.  We 
have  already  observed  that  theire  has  been 
extracted  from  the  vein  of  the  veta  grande 
of  Sombrerete,  for  an  extent  of  80  metres  in 
five  months,  more  than  700,000  marcs.  When 
we  reflect  on  the  masses  of  native  red  and 
sulfuretted  silver/  discovered  in  our  days  at 
Huantajaya  in  Peru,  as  well  as  at  Batopilas 
and  the  Real  del  Monte  in  Mexico,  we  may 
conceive  what  a  prodigious  quantity  of  silver 
may  be  supplied,  by  a  mineral  depository  in  the 
Cordilleras  of  the  Andes,  when  the  abundance 
of  produce  is  united  to  intrinsic  wealth.  It 
is  not  then  the  enormous  quantity  of  silver 
which  is  supposed  to  have  been  extracted  during 
the  first  eleven  years»  which  induces  me  to 
eall  in    question  the  testimony  i^  Sandoval^ 
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but  if  kr  the  eobti-adicliaD  ;vHuol£  etisU  b^ 
^woen  thi^  lié&tittuHiy,  aiid  dther  yfdi,  actthea^ 
ticated  '&cte«     - 

IJjIoa,  lSdb«Mson,  Béyrial,  anid  the.  writers  c^ 
tlie  JSttetfeUfBcHe  Méthodique^  have  not  attended 
|e  a  passage  of  the  CbroniiAe  of  Peruj^  written 
hy  Pedro  Ckçe  'de  Leon.    The  ^uitfaçNr  who 
imtas  wkk  thai  julttirahle  naïveté,  which  chuu 
yaoteriaes  aH  the  toaveUer^  of  the  fifteenth  and 
fOid   sixteenth   oei^ry^  jHrc^ofiies    to  give  hia 
oauntrymen  an  idea  of  the  prodigious  wealth 
of  the  irtfWfmtain  oi  Potosi.    $Ie  was  the  better 
enabled  to  do  this  ftom  bewg  on  the  sp<rt  in 
I54d,  four  yeatfs  after  the  first  discovery  of 
these  o^farated  aaines.    He  relates  what  he 
saw  lûmaeU^  whole  •Sandovfd  q[)eaks  of  a  period 
teore  than  90  years  b^ore.    If  we  are  to  sas* 
pect  the  numbers  of  Cîeça  of  error»  we  ought 
n4her  to  believe  the^t  the    ern^r   lies  on  the 
side  of  excess;  for  a  traveller  who  aims  at 
efieot,  and  wiio  hopes  to  astonish  his  readers 
is  naturally  iaelined  to  es^a^geration.     Let  us 
BOW  examiné  wh^t  the  htstart(in  of  Peru  re* 
fates*.    «  The  wealth  of  the  Cerro  de  PoUmi"^ 
aay$  he^  '^  k  so  much  beyond  what  was  ever 
^  aeett  in^  formw  4im^  that  to  show  the  great-v 
^'  nesa  of  these  fntaefi»  I  shall  describe  them 
^'  ^  I  saw  them  with  my  own  eyes»  when  \ 

«  Cieça,  Chronicadal  ftt\XfG9f.  Sjriii.  (ed\  I55é)  p.  961. 
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^  passed  throngb  Psotogi  ki  lM&,tA  tke^perie^â 
<*  Trhen  the    Licentiate  Polo  was    Corregiddi^ 
^*  of  the  tewn«     The  chests  (royal)  with  diree 
**  keys  ate  in  the  home  of  this  Corregedor. 
<*  His  Majesty  received  erery  weebftom  twenty^ 
**  five  to  thirty>  and  sometimes  even  forty  thott-^ 
^'  safitd  piastres.  They  complained  at  that  time 
'*  that  the  mines    went  on  poorly,  when  the 
«<  fifth    only  ttmoonted  to  120,006  cadeUanôf 
**  mentUy.     And  yet  all  this  money  belonged 
^  to  the  Christians  alone  ;  for  the  Indians  stole 
*'  a  great  deal  which  was  not  registered^  so 
**  that  no  where  in  the  world  was  there  eve* 
•*  so  rich  a  mountain    and  no  where  did  any 
^  ftrmce  ever  draw  so  great  a  revenne  firom 
**  a  imigletown;  for  between  1548  and  1^61, 
^  the  fifth  brought  into  the  King  moT&  thstt 
^'thvee  nûlKons  of  ducats." 
.   1V>  understand  this  passage ,  whieh  cohtains 
Ihree  ^sAinct  valuations)  we  nMSt  recollect  that 
the  p€909  or  piastres  of  that  time,  and  till  1569 
at  least*,  were  anr  imaginary •  money  of  480  mst» 
nuvedis,  iOr  nearly  Idi  Stemlm  deplatA  Mexieùnùi 
AmaBcx)f  silver  contained  6Î7  of  tlMse  piasltos* 
Fire  piastres  made  a  daeat  of  111.  reals;   Ae» 
ooodisg  ta  (brse  data  then,  red^oilÎMg:  the  iWi 
Wiltk  Cieça,  at  3ft|/000  piastre»  psr  w«ek»  mt 

*  GarcUasso,  Cornent.  Reaks^  T.  i.  in  the  second  preface 
which  bears  the  title  of  Advertencioi  Mcrca  ta  kngùagenerot 
rfrfPmf,-widT,H;p;51; 
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130,000  eadeUanos  per  monlli,  the  total  produce 
of  the  min^  of  Potosi  was  (in  registered  silver)^ 
in  the  year  1540,  either  1,549,000,  or  1,440,000 
marcs.  The  same  produce  amounted  accwd- 
ing  to  Cieça,  at  an  average  from  1548  to  1561, 
only  to  7,031,000  Mexican  piastres  of  eight 
reals  of  plata,  equal  to  827,000  marcs  of  silver.. 
This  sum  forms  a  singular  contrast  with  the 
account  of  Sandoval  and  UUoa;  but  it  agrees 
very  well  with  the  fifth  of  the  years  when  our 
first  table  comi;nences.  It  might  remain  doubt* 
ful  whether  Cieça  speaks  really  of  the  totality 
of  the  royal  duties,  levied  between  1548  and 
1551,  or  whether  he  affirms  that  during  that 
period,  the  fifth  amounted  to  three  millions  of 
ducats  per  annum.  In  this  last  case,  the 
annual  produce  would  have  amounted  to 
21,093,000  Mexican  piastres,  or  2,481,000  marct 
of  silver,  a  very  considerable  sum  no  doubt, 
but  still  very  much  below  the  calculation  of 
UUoa  and  Raynal.  I  am  inclined  to  believe, 
that  the  historian  of  Peru  climates  only  at 
three  millicms  of  ducats,  the  sum  total  of  the 
fifths  of  the  four  years,  1st.  Because  this  va- 
luation is  more  agreeable  to  the  value  of  die 
fifth  of  1556;  2d.  Because  Cieça  to  give  the 
highest  idea  of  the  wealth  of  the  mines,  says, 
that  the  fifth  wmeHmts  amounted  to  40,000 
piastres,  which  would  give  for  the  moMmum 
of  annual  produce  at  that  time,  a  smn  not 
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above  2,481,000,  but  hardly  equal  to  2,065,000 
marcs;  itrd.  Because  Garcilasso^  relates  that 
about  the  same  period,  from  ten  to  twelve  mil* 
lions  o^  piastres  in  gold  and  silver  of  Peru, 
every  year  entered  the  Rio  Guadalquivir. 

Considering  these  data  of  Sandoval  as  accurate, 
and  combining  them  both  with  those  of  Cieça, 
and  the  numbers  contained  in  the  official  papers 
published  by  me,  we  shall  find  the  following 
results  for  the  average  annual  produce  of  the 
mines  of  Potosi,  on  which  we  can  place  but 
small  reliance  : 
From  1545  to  1548    23,284,000  marcs  of  silver. 

1548      1551  827,000 

1551      1556         621,000 

1556  1564  415,000 
The  following  is  the  foundation  for  this  cal* 
culation.  Sandoval  and  UUoa  estimated  the 
produce  of  the  Cerro  de  Potosi,  between  1545 
and  1564,  at  an  average  33,750,000  piastres 
per  annum,  or  3,970,000  marcs  of  silver.  Now, 
we  know  from  the  chronicle  of  Cieça,  what 
was  the  amount  of  the  produce  between  1549 
and  1551  ;  the  registers  of  Potosi  contain  the 
produce  from  1556  to  1564;  and  supposing  for 
the  intermediate  period  from  1551  to  1556^ 
a  decrease  in  arithmetical  progression,  it  is  easy 
^find  from  the  641,250,000  Mexican  piastrei^ 

*  OarcilauOfU,f^  62. 
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bf  7^,440,000  mares  of  silver,  stated  by  San-^ 
do^al  as  the  total  proportîbh  of  the  first  10* 
years,  the  proportional  amount  for  the  small 
interval  from  1645  to  1548. 

If  we  sldmit  what  appeal^  equally  impro- 
bable, that  Ci^a  indicated  the  flftji  of  each 
of  the  fohr  years^  contained  ill  the  period  frotA 
1548  to  1561,  we  find  by  an  analogon»  dpera-^ 
tien,  that  thé  annual  produce  of  the  ntHncs  of 
Potosi  amounted, 
ÏVom  1646  to  1548to  i&^l46,000  taa^cs  of  sdver. 

1548      1651       2j481,000 

1551       1656      1^448,000 

1556  15Ô4  415,060 
Thus  whatever  înterpretation  Ifre  g^iveio  the 
|>assage  of  the  chr^ide  of  €!ieça,  we  shall 
find,  it  is  evident  in  both  hypcttheses,  ^at  the 
produce  of  the  first  three  years  differs  80*  much 
from  the  {bUotvittg*  yeaifs,  that  we  ou^  reff 
nsuch  to  suspect  the  aecoout  of  Sando^aL  We 
ought  the  more  to  suspect  it,  a»  oti  i^amkiiag 
tlie  tabte  of  fifths  between  1556  and  178», 
we  diiseoter  in  this  long  series  of  numl>ers^  a 
lâlw  according  to  which  they  uniformly  increase 
ofdecreasi^;  Cieça  visited  the  mirtes  of  Petosi, 
at  the  period  of  their  greatest  splendour;  and 
hè  expressly  says^  that  he  described  the  moon- 
tam  m  he  ftond  i«  iti^  1549^  <^  became  tbaé 
"  wealth  like  every  thing  human,  must  vary 
"  in  the  course  of  time^  either  increasing  ot 


^ 
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**  diminishing/'    If  the  produce  of  10410$  was  . 
really  eight    or  ten  times  less   than  the  pro* 
dace  of  1546,  how  should   the  traveller  have 
passed  over  this  enormous  diminution  of  wealth 
in  silence. 

We  shall  conclude  from  the  whole  of  these 
discussions,  that  the  total  produce  of  silver 
registered  during  the  eleven  yeara  which  are 
deficient  in  the  preceding  tables,  far  from 
amounting  to  72  miUions  of  marcs,  as  we  might 
be  led  to  suppose  from  UUoa,  and  the  cele* 
brated  author  of  the  Recherches  PhilosaphiqueSy 
has  never  exceeded  the  sum  of  .15  millions  of 
marcs.  We  shall  not  give  great  faith  to 
Solorzano^,  who  vaguely  says  that  Potopr 
yielded  between  1545  and  1628,  that  is  in  83 
years,  the  sum  of  850  millions  of  pounds  of 
silver,  which  is  almt)st  the  double  of  what  the 
mountain  supplied  in  two  centuries  and  a  half* 
We  may  be  surprized  to  see  a  writer,  who 
was  long  a  member  of  the  audience  of  Lima, 
BO  very  ill  informed;  for  how  can  we  suppose 
during  83  yeùrs  an  annual  produce  of 
2,400,000  marcs,  wl^eu  the  registers  preserved 
in  the  ti*easury  of  Potosi,  prove  that  during  this 
period  the  mean  sum  of  the  produce  seldc»» 
amounted  to  800,000  marcs. 

*  Sciormno  Perwa^ie  Iniiarum  jure^  T.ii.  Lib.  v.  ci. 
(edit  Lugd.) 

VOL.  ni.  2  b 
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Moreover  Acosta*  who  went  over  both  Ame- 
ricas, And  whose  Vork  can  only  be  sufficiently 
ftppretiated  by  those  who  have  visited  the  same 
places,  confirms  the  assertions  of  Gieça.  He 
relates  that  *^  in  the  time  of  the  Licentiate 
^  Polo,"  (consequently  before  the  yeat  1549), 
^  the  fifth  amomited  to  a  miUion  and  a  half 
**  ùf  piastres  per  ânHftmt."  He  adds  nottvith^ 
^  standing  the  eof^umn  which  prevails  in  the 
^  books  of  accmmts  ef  the  first  y  ears  t  we  know 
^  from  tradition,  and  frotn  die  investigation 
«*  carried  on  by  orders  of  the  viceroy  Don 
'^  Francisco  de  Toledo,  that  the  quantity  of  regis- 
^<  tered  silver  from  1045  to  1574,  amounted 
^  to  76  millions  of  piastres,  and  from  1574 
^<  to  1685,  to  85  millions  of  piastres,  (at  13 
^  reaks  and  one  qwirtiUo)^  which  in  forty  years 
<<  amounts  to  111  millions."  These  111  mil- 
lions of  piastres  imaginary  money  {pesos  dk 
iminas)f  only  suppose  an  annual  produce  of 
555,000  marcs,  which  difiS^rs  very  little  ft'otn 
that  of  the  vein  of  Guanaxuato.  There  is 
no  doubt  that  Acosta  ^aks  of  the  wluile 
quantity  of  silver:  extracted  from  the  mines, 
and  registered  at  the  treasury.  He  says  ex* 
^essly  :  se  ha^  metido  a  quintarf  monta  h  qm 

*  Hiitoria  natural jftnoral  de  ku  Iwdlttu,  (Barcelona,  1591) 
p.  188. 

f  Which  supposes  a  produce  of  1,490,000  naics  (il^rrmr, 
Decadaviu,!.  u.c.^¥*) 
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^  hà  qmntado.  Sbloi^àtlo  bani^lat^  thié 
passage  of  the  natural  history  of  ACo^tà,  by 
the  following  words:  ex  pMoskfisi  fùdina  ex- 
trdcti  sunt  centum  et  unâecirk  milliones. 

The  authors  whose  ^drk.4  fcdtitaih  eiag- 
gerated  valuations  of  the  quantity  of  the  precious 
metals  which  have  inundated  Spain  since 
the  middle  of  the  iCtli  century,  appear  to 
have  confounded  the  value  of  thé  produce  oT  the 
mines  with  the  fiiftti  paid  from  it.  Although 
they  had  no  knowledge  of  the  official 
papers  whifch  I  have  here  published,  they 
would  never  have  fallen  into  thiS  ëîTor  had 
they  X  only  read  attentively  the  works  of  Acos- 
tâ,  Cieça>  ànd  Albnzo  Barba*.  The  latter  who 
filled  the  cure  of  à  parish  iii  the  town  of  Po* 
tosi,  only  values  the  quantity  of  silver  extracted 
JFrbM  the  Cerro  de  Fcftdsi  between  1945  and 
1686  àt  450  millioiiS  of  piàSii-ôs  df  S  realsj 
a  étim  which  méfëly  supposes  ah  annual^ 
jpiroduce  of  4,900^000  piaj^tres,  or  576,000 
marcs,  which  forma  a  singular  cbiitriàsl  with 
the  613  millions  gratoitotialy  admitted  fot  the 
first  periods  from  1545  tb  1556.  H^or^etëV, 
Alonzo  Barbâ  had  no  motivé  for  Ib^érihg 
the  total  produce  j  oh  the  othëi-  hahd,  hè  en- 
deavours to  prdVë  that  sn  ëlteilt  of"  gfioxnid 
of  60  square  lëligaes  thif ht  bë  ëotëi-fed  With 

*mrià.  Lib.  il  ci. 
2b2 
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the  number  of  piastres  coined  from  the  silver 
of  Potosi. 

The  following  table  exhibits  the  state  of 
these  mines  from  the  period  when  the  fifths 
were  recorded  with  accuracy. 

Mines  of   the  Cerro    de    Potosi     (Hatun-Po- 
tocsi) 


Periods. 


From  1556  to  1666  2 

1585  1595 
1624 
1670 
1720 

1740  1750 

1779  1789 


Average  Years. 


Produce  in 
Piastres. 


Marcs  of  silver  extract- 
ed from  the  mines. 


Supposing 
the  piastre 
at  ISi  reals. 


Supposing 
the  piastre 
at  B  reals. 


,159,216 

7,540,620 

16ai4  5,232,425 

16903,234,580 

1730|l,299,800 

1,850,250 

3,676,330 


428,76^ 
1,497,380887,073 
616,580 
380,538 
152,918 
217,676 
1432,510 


As  there  is  some  uncertainty  respecting 
the  period  at  which  they  ceased  to  reckon 
by  piastres  of  13^  reals,  of  which  5^  make 
a  marc  of  silver,  I  prefer  giving  both  valu- 
ations of  the  piastres  till  1595  ;  and  we  thus 
obtain  the  mcunmum  of  wealth  which  we  are 
at  liberty  to  suppose.  A  passage  of  the  com- 
mentaries of  Grarcilasso,  already  quoted  by  us, 


■  Digitized  by  VjOOQ IC 


JCHAT.  XI.]  KINGDOM  OF  NEW  SPAIN.       S73 

would  lead  one  to  believe,   however,    that    a 
few  years  after  1580,  they  reckoned  at  Peru 
by  piastres  of   8  reals  de  phxta.    During  the 
whole  period  of  233  years,  from  1556  to  1789 
the  mining  of  Potosi  never  attained  so  high 
a  degree  of  splendour  as  from  1585  to  16()6, 
For  several  consecutive  years  the  fifth  was  a 
million   and  a    half   of  piastres,  *  which    sup- 
poses a  produce  of  1,490,000,  or  882,0Q0  marcs 
according  as  we  value  the  piastre  at  13i  or 
8  reals.     This  wealth  is  the  more  surprising, 
as  according  to  Acosta,    more   than  a  third 
of    the    silver    was    never    registered.    After 
1606  the  produce  has  been    gradually  dimi- 
nishing,    and    especially  since   1694.      From 
1606  to  1688  however,    it   was  never  below 
350,000  niarcs.     During  the  last  half  of  the 
18th  century  the  mountain  generally  supplied 
from  three  to  four  hundred  thousand  marcs; 
and  this  produce  is  undoubtedly  still  too  con- 
siderable to  allow  us  to  advance  with  a  ce« 
lebrated    author*    that   the   mines    of   Potosi 
are  no  longer  worth  the  trouble  of  working. 
The^e  mines  in  their  present  state  are  not  the 
first  in  the  known   world;  but  we  may  rank 
them  immediately   after   the    mines    of  6ua- 
naxuato. 

The    contents    of   the    minerals    of    Potosi 

•  Robertson's  Histmy  of  Americat  b.  iv.  p.  339  and  399. 
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bave  dimînislij^d  in  j^ppartiop  to  the  increase 
of  the  wor^  in  deptli.  In  this  point  of 
view,  and  in  many  pthers  besides,  the  Cerro 
de  Potosi  bear#  ^  great  euoalogy  to  the  mines 
of  Çrualgayoc  At  thp  sqrfi^çe  of  the  earthy 
tl^e  veins  of  l^ica,  Centena  s^nd  Mei;idiata, 
whic|i  trave]:3e  primitive  »l^te  were  fall,  throngh^ 
out  their  whole  e^xtent  (pumcinc^)  of  a  mix- 
ture of  ^ulplmretted^  rçd,  and  native  silver, 
'^hese  çaetalUc  n^^^^es  r<^e  in  th^  form  of 
crests  (creston^),  thf  rocks  of  thje  wall  and 
ropf  hc^vi^g;  beçp  ^^st^oyed  either  hy  the  ac- 
tion of  vrate^,  c^r  %  spm^  other  cause  which 
has  chai^ged  the  sui^fac^  of  t^  gl<^.  The 
y^to,  del  Slstano  09  HSmfi  othi?t  htvod»  contained 
at  it9  çurface.  ç|ily  su]fttMirett;ed  tin>  and  the 
mineral^  of  mUH^ted  ^er  only  bêgiu;i  to 
appea^r  at  great  d/epths*.  T^is  mixture  of 
two  fonna.ti(W$^  on  om  vei^,  çxigts  alw  in  the 
Old  CoiD^ipent,  for  ei^ample,  in  s^^veral  mines 
of  FreiVevg  in  Saxonyf^  la  1,545  minwuls 
çontî^ning  ftç^  8Q  to  ^  m^JTC^  per  quintal 
were  very  coqu^q^  ;  Iwt  w^  must  not  admit 
vyith  UUpa  that  thç  whoJje.  vokime  <rf  mine- 
rals e^tract,çd  ^<V^  %^  mine,  amounted  to 
this  decree  of  we^h.  Âcp^  88^3  expresaty 
that  in  1Ô74  the  mean  contents  were  horn 
8   to  9  marcs,  and  ik^A  ^e  mixierals  which 

*  Barhtty  lib.  i.  cap,  xxxii.  p.  5^. 
t  Werner  Gangtheorie,  p.  248. 
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yielded  50  marcs  per  quintal  v^ere  considered 
extremely  rich.  Moreover  according  to  tke 
report  of  Don  Francisco  Texada  on  th« 
mines  of  Gaudalcanal  in  Spain»  in  1607 
the  mean  wealth  of  the  minerals  of  Potosi  wa? 
not  above  an  ounce  and  a  half.  Since  the 
commencement  of  die  18th  century,  they 
reckon  only  from  3  to  4  marcs  per  caxon 
of  6000  pounds,  or  from  ih>  to  ^  per 
quintal.  The  nwieralâ  of  Potosi  are  conse- 
quently extremely  poor,  and  it  is  on  accouodt 
of  their  abundance  alone,  that  the  works  are. 
still  ip  nuch  a  flourishing  state.  It  is  sur- 
prising to  see  that  from  1574  to  1780,  the 
mean  riches  of  the  minemls  have  diminished 
in  the  propwtion  of  170  to  1»  while  the 
quantity  ol  silver  extracted  from  the  mines 
of  Pirtosi,  has  only  diminished  in  the  propor* 
tion  of  4  to  1. 

From  1646  till  1571  the  silver  minerab  of  Po- 
tosi were  all  smelted.  The  knowledge  of  the  con- 
qmstadores being  confined  tomilkary  affeuirs,  ik»j 
were  unacquaanted  'with  the  canrying  on  of  me- 
tallurgical processes.  They  did  not  smelt  the 
mineral  by  means  of  bellows,  but  they  adopted 
the  whimsical  method  engiployed  by  the  In- 
dians m  the  nei^iboiiriiig  mines  of  Poio^» 
which  had  been  wrought  on  accaant  of  the 
Inca»  long  before  the  conquest.  They  estab- 
lished  OP  the  njountains.  which  surround  the 
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town  of  Potosi,  wherever  the  wind  blew  witii 
impetuosity,   portable  furnaces,   called  Imagrts 
or  guayaras  in  the  Quichua  language.     These 
furnaces  were   cylindrical  tubes  of  clay,  v«y 
broad,    and  pierced  with  a  great  number  <rf 
holes.      The    Indians    «hrew    in    bed    by  bed 
silver  mineral,    galena,    and    coal;    and    the 
current  of    air  which   entered    at    the    holes 
into    the    interior   of   the    huayre    quickened 
the  flame,  and  gave  it  a  great  intensity.  When 
they  perceived  that  the  wind  blew  too  strong, 
and  that  too  much  fuel  was  consumed,  they 
carried  their  furnaces    to    a   lower    situation. 
The  first  travellers  who  visited  the  Cordille- 
ras, all  speak  with  endiusiasin  of  the  impi-es- 
sion  made   on   Uiem  by  the  first  appearance 
of  more  than  6000  £res,  which  illumônat^  the 
summits  of  the  mountains  round  the  town  of 
Potosi.     The  Indians  extracted  the  galena  ne- 
cessary   for   their  smelting,    from  a   smaller 
mountain,   in    the  vicinity  of   the    Cerro   de 
Hatun-Potocsi  called  the  chUdy     or  Huayna 
Potocsi*.      The    argentiferous    masses   which 

'*  Properly  the  F  ther-mountain  and  tlie  8on-mountain. 
The  different  suminits  of  the  Volcan  de  Pichincha,  bear 
analogous  denominations;  and  it  is  because  the  French 
academiciaBS  have  not  distmguished  in  their  works  the 
M  Ruou^PiMncha  from  the  young,  or  Guagm^Pichinchaf 
that  it  is  80  difficult  to  find  the  place  of  the  academical 
^ion  of  Bouguer,  La  Condamine,  and  d'UUoa.  (See 
my  Jtecueil (P Observations  Astrott(miyu$s.  vol.  i.  p.  308.) 
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came  out  of  the  huayres  established  in  the 
moantainsy  wei-e  resmelted  in  the  cottages  of 
the  Indians,  by  means  of  the  old  poeess  of 
blowing  the  fire  by  ten  or  twelve  persons  at 
once,  through  tubes  of  copper,  of  one  or 
two  metres  in  length,  and  pierced  at  the 
lower  extremity  with  a  very  small  hole.  It 
is  easy  to  conceive  what  an  enormous  quan- 
tity of  silver  must  have  remained  in  the 
scoria  without  combining  with  the  lead. 

Pedro  Fernandez  de  Velasco,  who,  it  is 
expressly  said ,  by  the  Jesuit  Acosta,*  **  had 
seen  in  Mexico  how  the  silver  was  extracted 
from  the  mineral  by  means  of  mercury,"  pro- 
posed to  Francisco  de  Toledo,  viceroy  of  Peru, 
to  introduce  amalgamation  into  Potosi.  He 
succeeded  in  his  attempts  in  1Ô71  ;  and  of 
the  eight  or  ten  thousahd  quintals  of  mercury 
produced  by  the  mine  of  Huancavelica  towards 
the  end  of  the  16th  century,  more  than  from  six 
to  seven  thousand  were  consumed  in  the  works 
of  Potosi.  The  minerals  which  during  the 
first  years  had  been  considered  too  poor  to  be 
smelted  in  the  huayres,  were  now  wrought  to 
advantage. 

The    abundance    of    rock  salt  wrought  on 

the  table  land  of  the  Cordilleras  near  Cuchu- 

•    ara,   Caranga»,    and  Yocalla,   facilitates  very 

•  Awte,  p.    146. 
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jfipfih  th«i  nw»ig»!^gtiQo  af  P^osi.  AccoT^îng 
^  thfi^  Gatcnl^tiofi  gf  Aloi^zo  Barba,^  theie 
iraa  omsKim^  betwecm  1545  and  16â7  the 
tnovmow  qviuiiity  iff  234,700  quintals  of  mer- 
cury. From  1760  to  17^  thç  consumption 
mas  betw^A  sixt^n  ^ifid  seventeen  thousand 
quintals  amuM^jt*  Towards  ik^  a^d  of  the 
19llk  century  y  1^,000  Indians  were  compelled 
to  worl:  in  the  mines  and  amalgamation  works 
of  Potosi,  and  tk^we  was  daily  broij^ht  to  the 
t^^wn^  m^re  than  lâOQ  quintals  of  salt  of 
YocaUa.  iM  frecifv^t  there  are  uot  more  than 
9,000  minerSf  who  are  paid  at  the  rate  of 
Sl^  souisi  par  day.  Fifteen  thousand  llamas, 
and  an  equal  number  of  asses  are  employed 
in  carrying  1^  ore  from  the  mountain  of 
Ht^ntk-PcfQCd  to  th^  asaalgamation  works, 
lu  17^  tlveare  was  coined  at  thç  mint  of 
Potosi  4,922,00)0  ]^ia4res||,  viz.  29(^24^  piastres, 
or  9^4  m^c$i  in  gold,  and  3,203,173 
piitftces,  Qx  462,600  marcs  in  silver. 

Whence  reflet  on  the  history  of  the  precious 
metalsi,  and  the  injterest  taken  in  tiffing,  by  those 
who  engage  in  investigations  of  political  eco- 
nomy, it  will  not  be  deemed  surprising  thai 
we  have  so   minqt^l^   e^^plainied    those    facts, 

*  Barbih]}.  13  and  65. 

f  Ulioa  Notidas  Americanos,  p.  242. 

i  2f.  per  day.     Trans. 

I  1(886,620  Sterling. 
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ijichich  may  tbfow  sf>me  tight  on  tfe^  quantity 
of  silver  extracted  during  two  centuries  and 
^  half  froip  the  mines  of  Potosi.  It  wi|s  ne- 
cessary to  CQoapar^^  the  testimonies  of  the  first 
Spanish  authors  who  visited  America  ;  to  dis- 
tinguish between  ^he  pro4\ice  of  exportation, 
and  the  fifth  payable  to  th^  orown;  and 
between. the  piastres»  an  imiaginary  coin,  use<^ 
ia  the  beginning  of  the  conquest,  and  th^  Pe-: 
ruvian  piastres  ci  çight  reals.  Ha4  we  ne- 
glected these  iuvesttgati(Or^  which  havç  oevcr 
been  made  hitherto^  we  sihpuld  have  run  the 
risk  of  increasing  the  mass  of  silver  imported 
into  Europe  since  1492,  more  than  ô7  millions 
of  marcs  equal  to  two  thousand  five  hundred 
millions  of  livres  t^oumois^. 

IV.  The  Kingdom  of  New  Grenada  pro- 
duces on  an  average,  18,300  marcs  of  gfold 
annually  f .  The  following  tabl^  sipecif y  the 
coinage  in  the  cdint  of  Santa  Pcj,  between 
the  1st  of  January,  1789,  and  the  Slst  Decem- 
ber, 1795,  and  in  the  mii>t  of  Popayaa,  bc^tween 
4789  and   1794 

*  1^102,040,800,  Stedlng.  Tr^ns. 
t  12,0*9  lb.  tw>y.  Tran^. 
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I.     Gold   coined    at  Santa  Fe  de  Bogota. 


Years. 

Marcs 

Ounces. 

2 
0 
0 
5 
3 
4 
6 

i 
1 

0 
5 

1 
3 
3 
3 
4 

e2 

Value  of  Gold. 

Piastres 

Reals'Quartos 

1789 
1790 
1791 
1792 
1793 
1794 
1795 

10,915 
7,346 
8,318 
8,159 
8,659 
7,327 
9,310 

0 
0 
4 

1 
1 
4 
4 

1,484,454 
998,658 
1,131,251 
1,109,715 
1,177,681 
993,827 
1,266,272 

0 
5 
4 
5 
5 
6 
7 

0 
0 

11 

24 

28 

1  1 

11 

Total 

60,013 

6 

5 

2 

8,161,862 

0 

0 

Average    year   8,573    (marcs    of   gold)    or 
1,165,980  piastres. 

II.     Gold  coined    at  Popayan. 


Years. 

Marcs. 

t/: 

B 
O 

4 

1 
3 

Value. 

of  Gold. 

Piastres. 

Reals. 

1788 

7,210 

980,634 

3 

1789 

5,945 

2 

4 

808,362 

4 

1790 

7,123 

2 

6 

768,745 

0 

1791 

6,437 

2 

0 

875,466 

0 

1792 

7,344 

5 

0 

998,869 

0 

1793 

7,026 

6 

5 

955,648 

5 

1794 

6,725 

1 
0 

0 
2 

014,617 

0 

Total 

47,813 

6,502^*2 

4  , 

Average  year  6830  (marcs  of  gold)  or  928,934 
jpiastres. 
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From  1782  to  1789  the  quantity  of  gold 
coined  at  Santa  Fe,  was  at  an  average, 
below  7000  marcs  annually.  During  that 
period  thé  most  abundant  year  was  that  of 
1787,  when  the  produce  was  981^650  piastres, 
or  7218  marcs  *.  In  1778,  the  coinage  amount* 
ed  to  the  value  of  693,438  piastres..  At  Po- 
payan  the  quantity  of  coined  gold  never 
amounted  between  1770  and  1783  to  more 
than  6800  marcs.  In  1778  the  gold  coinage 
was  only  792,838  piastres;  but  in  1787  it 
iEtmounted  to  981,655  piastres.  The  ingots  of 
gold  annually  exported  from  the  port  of 
Carthagena,  are  estiiâated  at  three  or  four 
hundred  thousand  piastres*  Durmg  my  stay 
at  Santa  Fe  de  Bogota  in  1801,  the  total 
produce  of  the  gold  mines  of  the  kingdom 
of  New  Grenada  was  computed  at  2,500,000 
piastres  |,  viz.  2,100,000  piastres  as  the  pro- 
duce of  the  two  mints  of  Santa  Fe  and  Po 

'  ^*  lUlacUm  del  gooiemo  dd  ExceUentiu*  SeHar  Don  J  ou 
4e  Espeletot  Virrey  de  el  Nuevo  regno  de  GrenadOf  para 
etftregar  el  mando  al  Senor  Don  Pedro  de  Mendinueta^ 
electo  Virrey.  This  manuscript  account  in  my  possession, 
contains  the  most  minute  and  accurate  statistical  infor- 
fnatton.  It  is  the  production  of  a  man  of  distinguished 
talents»  Don  llgnacio  Texada»  a  native  of  Santa  Fe,  Se. 
cretary  of  the  Vicaroyaky. 
t  £5WfiOO  Steiling.  Trans. 
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pàyan,  and  4004)00  plastic  as  the  exportation 
of  ti^ts  and  x^onght  gold. 

All  the  gold  furnished  by  New  Grenada,  ià 
the  produce  of  btvadéros  (w'asJiinffs)  established 
in  the  alluvioti6  grounds.  Gold  vfeins  havfe 
been  found  in  the  inouiltâitis  of  Guamoco  and 
Antioquia;  but  their  wbt-king  is  almost  entirely 
neglected.  The  greateM  riches  in  go\à  iDbtttined 
by  washing  are  deposed  to  the  West  df  the 
central  Cordillera*,  in  tke  prorvihces  of  An- 
tioqtrià  and  Chdcd,  ih  th*  faHey  of  the  Ri* 
Canca,  and  on  the  coftst  of  the  South  Sea  iti 
the  partidù  de  Ba)4)aMA».  Dividing  the  An^ 
riferotm  grounds  into  iMfèt  régions,  We  ixinj 
reckon  for  Choco,  10^900  mafcS  of  goW^  or 
more  than  the  half  df  thé  total  f>rodlicë  df 
the,  irittWoyalty  of  Hmûk  fe)  iW-  the  pf5- 
viûcë  df  Bârbacoas,  md  the  SbutherÂ  part  of 
the  valley  of  Cauca  (between  Chili  and  Fo- 
payah)  4«00  :  and  f&t  the  province  of  Antio- 
quia  and  the  mountains  of  Guamaco  and 
giintti,  3400  marcs  <tf  g^ld.  We  see  fr^eAh  tliis 
vakatioti  that  thfe  dittvious  g^rvAihds,  trHicfc 
contain  the  greatest  quantity  of  gold  in  dust 
and  grains  disseminated  among  fragments  of 
préënêtùfiê  and  posphyry  ^late  (pofphsffnchiefer) 
extend  ^Arntti  the  western  Cordillera  aKhost  to 
the  shores  of  the  Great  Ocean. 

*  See,  as  to  the  division  of  the  Andes  into  several 
branches  my   Vud  dct  CordSkres,   PI.  V, 
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It  is  very  remak^knble  tÙÈô  tbàt  plàttna  i* 
seldom  found  in  the  vtkllfey  6f  Càtieài  ot  to 
the  east  of  the  western  branch  of  the  Andes, 
btit  solely  in  Choco  and  at  Barbacoas  to  th« 
west  of  the  fVeestone  mountains  which  rise  cm 
the  western  bank  of  the  Canca,  These  momi« 
tains  of  which  the  height  is  by  no  means 
considerable,  separate  thé  famous  gold  washing 
places  of  Novita  in  Choco,  from  those  ùi 
Quilichao  and  Jelima,  situated  fifteen  leagues 
to  the  north  éf  the  town  of  Popayan  ;  and 
yet  a  single  grain'  df  platina  has  never  been 
found  in  these  laM  washing  places  which  I 
e:fcammed  with  the  greatest  cai^e  during  my 
jommey  to  Quito.  At  Cboeo,  We  sometimes 
find  along  tvith  gold  and  plutmd,  hy^intlN 
tHrtonn,  tfud  titanium.  This  mixture  Inrings  m 
in  ihind  of  the  folrmation  of  the  éattds  of  Es« 
paDiy  in  Telay.  Neat  thé  village  of  Llinre 
some  ycfarik  ago,  A  pit  i^M  dug  m  an  ailrifefouft 
gMund,  to  éxlKminè  the  inferior  beds  ;  and  at 
ma  metres  of  depth  there  i^ere  discovered 
large  trui&i»  of  petirified  wood  surrounded  wit% 
fragments  of  trap  rocks  and  gold  dust  and 
platina  *. 

The  provinee  of  Antioquia,  into  which  we 
can  imly  enter  a  foot  or  on  the  êhatUders  of  men, 
contains  veins  xst  gold   in  micaceouàr  slate^  at 

•  Olmrmdon  of  Don  Thotttt»  Talenciii  st  P^payan- 
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Buritoca,  San  Pedro,  and  near  Armasi;  but 
these  veins  are  not  wrought  for  want  of  hands. 
Gold  is  collected  ^  in  great  abundance  in  the 
alluvions  grounds  of  Santa  Rosa,  the  Yalle  de 
los  Orsosy  and  the  Yalle  de  la  Trinidad.  The 
number  of  negro  slaves  who  collect  the  gold 
(negros  muzamoreroê)  amounted  in  1770  to 
1462;  and  in  1778  to  4806  individuals.  The 
gold  of  Antiequia  of  which  the  town  of  Mom- 
pox  may  be  considered  as  the  principal  mariiet, 
is  only  of  the  fineness  of  from  19  to  20  carats. 
At  Barbacoas,  it  is  generally  21^  carats.  In 
Chocoy  the  northern  washing  places,  and  those 
of  the  district  of  Zitara  supply  a  finer  gold 
than  the  more  northern  district  of  Novita. 
The  gold  of  the  mines  of  Indipurdu  is  the 
only  gdld  which  rises  to  22  carats;  for  the 
mean  wealth  of  the  gold  of  Choco  is  from 
20  to  21  carats.  The  produce  of  the  different 
wadbing  places,  is  so  constant  in  its  mixture, 
that  it  is  enough  for  those  who  carry  on  the 
trade  in  gold  dust  to  know  the  place  where 
the  metal  was  procured  to  know  its  fineness. 
The  finest  gold  of  New  Grenada,  ^u:id  perhaps 
of  all  America,  is  that  of  Giron,  which  it  is 
affirmed  rises  to  23  carats,  and  ^  of  a  grain. 
At  Marmato  to  the  west  of  the  river  Cauca, 
and  to  the  south  of  the  rivers  of  the  old 
Villa  de  Armas^  a  whitish  gold  is  procured 
which  does  not  exceed   12  or  13    carats  and 
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wkiekiB-mbted  with  «fcrcr.  it  |s  tlie  tpite 
éiimum^  of  «he  antiente.  S^wntt «r,  «Itluni^ 
UlÊi  al  CHttKsoAiid  Btrbaooaà  ^ttàbiL  getéttBBfy 
liomftaKÈ  goid,  thèy  iiavc  hévw  yèl  âeeti 

haa  Mtar  cnsled  but  in  «nr  syHert»  «f  Ot^e- 


^  Cb9ao,  the  riobasf  river  ift  ^}à  i»  the 
Bio   Andag^cNb,    which   KiHtk    tfad    rivet»    of 
Qùko  md  Zitd»,  feittM  &e«r  the  ^llag«    of 
VWWo^  the  frest  Rio  Atrato.    AH  tlM»  grettod 
i>eiw«»  the  iâii(lageëB,.«fae  «m  «le  Smi  Juan, 
T»fcidi  pwse»  ncat   tbe  villag*  «f    NoàtiafiM, 
U»  Bio  Tamana,  and  the  Rio  Sa»  Attgurtia, 
i»  mveUata^    llhè  largcrt  fiMcc  «f  g«kl  «rw 
^Mmd   in   ChMo,  «rv^hsd  dd  younds.     The 
Mgto  who    «UaooTorral  H>  ftftaen    year»  a^, 
dift  ttl»t  «veto  obUttn   his  lih«rty.    .H»  dMvtef, 
j^Mwmted  ibefififitaU  the  caUntt  oftbeki^, 
m  the  hopes   that  IJheoowit  hi  Moompente, 
weiiid  gnwt.hîm  a  title  <f  OaatOle,  ma  «bjeet 
•aeat  Mré|ii%<le(Hred  by  iihe  cnsafefipaniardi.; 
-Mithe.hwrdtyjHaeœcideÂ.in  .dbtmnittg  payni^tt 
of  t)K.  value  of  las  tg^  aotonding  t»  iwsiglit. 
U  IB  mi  that  a  |«Qee  »i  ^M.mt»  fonod  in 
^Per»  .B(#r  Ja  P«u  Ja  17j8(9,  jef  the  weight  of 

Under  the   viceroyship  .of  the  lArOhbiiàap 
Cro^gora*  an  eainseratNn  wm  «ade  \«^  «the 
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negroes  employed  in  procuring  gold  at  Chmo*; 
and  they  amounted    in    1778  only    to   3064. 
In  the  valley  of  Cauca  there  are  8000.     The 
province  of  Choco  might  alone  produee^nore 
than   twenty  thiMisand    ndarcs    of    gold  from 
washing,  if  in  peojding  tiiis  region,  wlueh  h 
one  of  the  most  fertile  of  the  New  CootiKent, 
the  goTernment  would  turn  its  attention  to  Ûte 
pn^ess  of  agriculture.     The  ridiert  country 
in  gold  is  that  in  which  scarcity  is  contitmaUy 
felt.    Inhabited  by  unfoitunate  African  daves, 
or  Indians  who  groan  under  the  despotism  of 
the   Corregidors  of  Zitara,  Novita,  or  Taddo, 
the  province  of   Choco  remains  what  it  was 
three  centuries  ago,  a  thick  forest  without  trace 
of  coltivatiotty  without  pasturage,  and  without 
roads.     The  price  of  conmiodities  is  so  ex<MS 
bitant  there,  that  a  barrel  of  flour  of  the  United 
States  sells  from  64  to  90  piastres;  the  main- 
tenance of  a  muleteer  costs  a  piast^re,  or  a  piastre 
and  a  half  per  day  ;  and  the  price  of  a  quintal 
of  iron  amounts  in  time  of  peace  to  40  piastres 
This  dearth  ought  not  to  be  attributed  to  tha 
accumulation  of  the  representative  sig^ns,  which 
is  very  inconsiderable,  but  tothe  eimrmous  diffi- 
culty of  carriage,  and  to  that  miserable  state  of 
things,  in  which  the  whole  population  consumes 
without  producing. 

*  Relackm  del  etiado  del  mavo  reyno  de  Grenada  que 
hace  el  ArtobUpo-^Obi^  de  Ccrdaoaa  eu  sticçeetar  ei  Es* 
Fray  Don  Francisco  GUyLemos.  17S9>  (ML  S.) 
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The  kingdom  of  New  Grenada  possesses  veio» 
of  silver  extreaiely  rich  in  the  Vega  de  Supia^» 
to  the  north  of  Quebralmna^  between  the  Cerro 
Tacoi^  and  the  Cerro  de  Marmato.  These 
mines  which  supply  both  gold  and  silver»  were 
only  discovered  within  these  ten  years.  The 
operations  were  interrupted»  in  consequence  of 
a  law  suit  between  the  proprietoYs»  at  the 
very  time;  when  the  most  abundant  minerals 
were  fomid.  The  working  of  the  old  silver 
mines  of  Pamplona»  and  Saint  Anne  near  Ma^ 
riqoita»  was  resumed  with  zeal»  at  the  period 
when  the  Court  of  Madrid  appointed  Don 
Juan  Jose  D'Ëlhuyar»  director  of  the  mines 
of  the  viceroyalty  of  Santa  Pe.  The  depo- 
sitory of  argentiferous  minerals  of  Saint  Anne» 
forms  a  bed  in  the  gneiss.  I  visited  the  mine 
of  Maata>  the  {»t>duce  of  which  contains  on 
an  average  six  ounces  to  the  quintal.  M.  D*EU 
huyar  the  brother  of  the  director  of  the  mmes 
of  Mexico»  had  established  an  amalgamation 
work  with  four  barrels  like  that  of  Freiberg. 
The  works  were  conducted  vnth  great  intel- 
ligence; but  as  the  quantity  of  silver  between 
17»1  and  1797,  only  amounted  to  8700  marcs, 

*  Mina  de  los  Morenos  or  Chachafruta.  From  Carthago 
to  la  Vega  de  8upia>  it  is  in  a  straight  Ime  only  90 
leagues. 


I 
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^;ehilfe  thé  èipencès*  amouiited  to  filO^dOO 
piastres,  the  ticéroy  ordered  Ific-  mine  to  be 
abandoned.  It  îè  tb  be  hopë^  thftt  m  better  times, 
the  government  wifl  atg^ctin  eàdéarcrtir  to  re- 
sume thèse  works,  as  treH  as  the  Workô  of 
Santo  Ghrintè  de  las  La^jcas,  aiid  thé  Real  de 
^ocaneme,  between  the  Rio  Gttali  and  the 
Rio  Guaritto,  Which  formeriy  fiirnilshed  comnder- 
alMe  quantities  of  silver; 

Resuming  the  resufts  We  have  obtained.  We 
aM  tiiàt  the  total  produce  of  the  gold  and 
si^er  faiinès  of  the  Spanish  Colonies,  amounts  to 
the  sum  of  40,600  mates  in  goldf»  and  3,206,000 
ïnarcs  bf*  silver  Castille  height  J,  Thefte  data 
dîffer  Very  little  from  those  communicated  by 
me  to  M.  Heron  Villefosse,  which  he  pub- 
HfiAted  in^  his  interesting  #oAon  the  teiheral 
weaKh  of  the  principal  po\i^eris»  of  Btorope. 
^he  foiiowmg  table  Was  drà^vh  up  from  the 
tahiable  information  which  I  obtained  morb 
i^cently  frète  Sj[>aitf,  aifid  the  kbgdoMt  of  "NeW 
Grenada. 

«  Exj^oes  fit  0%btemuiee«s  works,  eiqieMdi  rf  «ttst* 
gamadoa,  4uid  constructiou  of  amalgamarion,  wodcs. 
f  25,026  lb.  troy.    Tram, 
t  1,976,290  lb.  troy,    Traru, 
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BfMPti  of  fonetit   Fuliti^^l 
DiTi»ioiis. 


VkcDoyalty  oC  New 

Spain  -  .  -  7,OpO  2,250,000 
Viceroyalty  of  Peni|  S,400|  SIS^OOO 
C«>itaiiiii  Geoend  çf 


Fine  Gold, 
Maros 
Ostiite. 


ôfNli 


Fine  Silver, 
MTCS.  of 
Caetille. 


Chili 
ViceroyaltyofBueBOs 

Ajres     - 
Vîceroyalty  of  New 

Gronada 


Total 


10,000      29,700 


2,200 
18^000 


4J4,900 
Little. 


40,600^8,206,700^ 


Value  of  OoM 
aul  Siber  In 
Piastres, 


22,170,740 
J^f7,e6S 

l,737,S8b 

4,212^40^ 

a/îa*,76Q 


36,063,2731 


In  this  table  the  gold  n  vidu^d  9,t  14^^ 
piastres,  and  the  silver  at  9^  piii9tres  p^  marc 
of  Castille*  It  exhibit^  the  qmmtity  of  pre- 
cious metals  extracted  froip  the  mînçSf  aB4 
registered  in  the  royal  treasury;  and  it  copfirmy 
the  assertion  of  the  Count  de  Campomaues^, 
mho  in  1775,  estimated  the  importation  of 
gold  and  silver  into  Spain»  at  30  miUions  of 
piastres;  but  it  merely  indicates  the  num^nvvh 
which  ve  may  suppose  to  have  be^n  furnished 
by  the  Spanish  Colonies.  I^^  us  ^amipe  ^hat 
ought  to  be  added  for  tKe  metalf  which  are 
smuggled.  Hitherto  -very  exaggerated  ideas 
have  been  entertained»  respecting  the  quimtity 
of  gold  and  silvw  which  does  not  p^y  tb#  fifth» 

♦  Educacbm  Popular,  T,  il  p.  331. 
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and  which  has  sometimes  been  computed  at  the 
half,  or  a  third  of  the  total  produce»  without 
reflecting  that  contraband  trade  varies  very 
much  in  its  activity,  according  to  the  localities 
of  different  provinces.  I  shall  state  here  what 
inforuiation  I  could  procure  on  the  spot  at  Mexi- 
co, New  Grenada,  and  Peru. 

New  Spain  has  only  two  p<Ml;s,  by  which 
its  productions  are  exported.  The  bad  state 
of  the  coasts,  renders  contraband  trade  much 
more  difficult  in  that  country,  than  in  the  pro- 
vinces of  Cumana,  Caracas,  and  Guatimala.  The 
quantity  of  unregistered  silver  embarked  at 
Vera  Cruz,  and  Acapulco,  either  for  the  Ha- 
vannahand  Jamaica,  or  for  the  Philippine  Islands 
and  Canton,  does  not  probably  exceed  the  sum 
of  800,000  piastres;  but  this  illicit  trade  will 
increase  in  proportion,  as  the  population  of  the 
United  States  shall  approach  the  banks  of  the 
great  Rio  del  NortCf  and  when  the  west  coast, 
that  of  Sofiora  and  Guadalaxara,  shall  be 
more  frequently  visited  by  English  and  Anglo 
American  vessels.  When  the  commerce  with 
China  and  Japan,  shall  be  freed  fnxa  the 
fetters  of  the  odious  monopoly  under  which 
it  at  present  labours,  an  immense  quantity  of 
silver  will  flow  westwards  into  Asia.  The 
precious  metals  are  commodities,  which  are 
transported  to  those  places  where  they  are  dear- 
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est.  In  Japafi*,  which  aboonds  in  gold,  this 
metal  is  to  silver  as  eight  or  nine  to  one.. 
In  China  an  ounce  of  gold  may  be  purchased 
for' 12  or  13  ounces  of  silver.  In  Mexico, 
the  proportion  of  the  two  precious  metals  is 
as  151^  to  1  ;  fi-om  whence  it  followsy  that  it 
is  much  more  profitable  to  carry  silver  than 
gold  to  Manilla,  Canton,  and  Nagamki.  I  have 
made  no  mention  yet  of  the  exportation  of 
wrought  plate  (pkOm  lahrada),  because  accord- 
ing to  the  registers  of  Vera  Cruz,  it  never 
exceeds  the  sum  of  twenty  or  thirty  thousand 
marcs  of  silver. 

•  In  the  kingdom  of  New  Grenada,  the  firau- 
dulent  exportation  of  the  gold  of  Choco,  has 
very  inuch  increased  since  the  navigation  of 
the  Rio  Atrato  was  declared  free.  Gold  dust, 
and  even  ingots»  in  place  of  being  conveyed 
by  CaK  or  Mompox,  to  the  mints  of  Pbpayan 
and  Santa  Fe,take  the  direct  route  of  Car- 
thagena  «nd  Portobello,  from  whence  they  flow 
into  the  English  Colonies.  The  mouths  of 
the  Atrato  and  the  Rio  Sinn,  where  I  remained 
at  anchor  in  the  month  of  April,  1801,  serve 
as  stations  for  smugglers.  The  laws  which 
from  time  to  time  permit  the  importation  of 
negroes  from  Africa,  and  flour  from  IMiiladel- 

*  Voy4^e  au  Japon^  de  Thunberg  (edit  de  Langlèt}  T.  ii. 
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phia  m  iSE»*âign  rcmela,  ttrê  &YAwdlHè  4o  tbij» 
contrabmid.  te*a<ia.  AcccKcding  to  ivtioti  iiifm^ 
ràfeùau  I  coifld  «btaio  from  those  Mifbo  de^ 
ii^  gold  dxiak  (rescatadores)  at  Cartbage^a,  Mom- 
pox,  Bnga,  and  Popayao»  it  would  âf^pear  that 
\re  may  ^imate  Hhe  fipmnitity  of  gold  supplied 
by  Choco,  Barbacoas^  AjUioquta,  and  Popayan^ 
an  which  the  fifth  haa  not  been  paid»  at  2600 
marcs* 

in  Pen»,  the  e^^portation  of  wlvw  ou  wfewb 
the  fifth  baa  not  been  pvàf  h  not  ao  niuch 
owned  ou  by  the  Soutb  âoa  eoi^  which  ia 
frequented  by  the  spermaceti  whala  fishers^» 
a9  to  tbc)  ^aitt  afike  Andes,  by  ik^  viv^  Ama- 
w»^  This  groa*  river  counoets  two  coun- 
trie^i  wh^iT^a  groat  dispr^iportîon  prevails  be^ir 
tw^u  Urn  relative  value  of  gdà  nnd  sflv^. 
BrMil  is.  ahnofe  as  profitable  a  inarket  for  tha 
silver  of  Pfiu^  w  Chiut  for.  tho  «Ivar  of  Mexico* 
A  fiftb>  and  perhaps  even  a  fawth  of  all  tha 
ailyer  ^traotod  ^om  the  mines  of  Pasco, 
(Fai«wc*a)Rnd  Chota  (Gua^i^^c),  is  axported 
m  c^ontTD^band  by  J^ms  aad  Chachapoyàs,  in 
doficonding  th^  river  Amiu:oaa.  Thero  ara 
persons  %t  làm%,  who  belifiYo  that  on  quick«^ 
eaiug  th^  tr^e  on  that  rivor»  the  fraudulent 
e!&port4tioQ^  qi  silvaT  would  bMOtite  still  gf  eatw« 
This    prejudice  has  been  very  pernicious  fop 

•  See  p.  87  rf  this  Vol. 
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Ûu^  une  p^ovittcei  wbich  extend  «loÂg  ^ 
OMtern  declmtj  of  the  QordiHoras,  fer- 
tilized by  thé  Gaallaga,  the  Ucayak^  the 
Poruz^  i^id  the  Beni.  They  forget  that  th^ 
wildness  and  solitude  of  these  countries^  faci* 
litate  ver^  much  the  operations  of  the  snragi- 
glers.  We  shall  estimate  the  unregistered 
#ilver  of  Peru,  at  100,000  marcs. 

Ip  Chili  the  gold  which  pays  the  âfîth  is 
to  tt^jrt  which  Aoe^  i?Pt>  according  to  tJlloaf  m 
the  proportion  of  3  to  2.  We  «hall  only 
fompute  it  at  a  fourth  of  the  total  pi>- 
duce.  Estimating  the  fraudulent  exportation 
of  silver  in  the  kingdom  of  Buf^os  Ayrea, 
it  a  si^th,  or  67,000  marcs,  and  addmg,  with 
]M[«  CioiS'ea.de  Serra^  for  the  total  produce 
of  Braîii^  where  alluvious  mines  are  only 
yet  wrought,  nearly  30,000  marcs  of  gold,  we 
shall  be  able  to  exhibit  in  the  following  table, 
the  whole  produce  of  all  America  in  gold 
m4  «iivér. 
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ibinUal  iproduce    of    tho  mines  of  the  New 

,  Continent^  at    the    beginning   of  the    19th 
century. 


Names  of  Great, 
Pdtitiéal   Difi- 
sioni 


Viceroyaltjr  of 
New  ^am  ^ 

Viceroyalty  of 
Peru    .    . 

Çapîtania  6^ 
neral  of  Chili 

Vioeroyalty  of 
Buenos  Ay< 
res    -    -    - 

Viceroyahy  of 
New  Grena 
da    .    .    . 

Brasfl 


Total 


Gold. 


Maroi 

of 
Cmttine 


Kilogr. 


eo92, 


7,000  1,< 
3400'     7S2 
12,212  2,807 

2,200      506 


20,50.?  4,714 
2?,900'  6,873 


Silver. 


Marcs  of 
CaAille. 


r,33l8,220 
611,090 
29,700 

481,830 


75,217|  17.291 


Kilogr. 


597,512  23,000/)00 


140,478 
6,827 

110,764 


V^alueof  Sli- 
er in   Piai^ 
très. 


6,240,000  ' 
2,060,000 

4,850,000 


2,990,000 
4,866,000 


3,460,840  795,581 43,500,000 


The  total  produce  of  the  mines  of  the  New 
World  consequently  amounts  at  this  day  to 
17,000  kilogramnies  of  gold,^  and  800,000 
kilogrammes  of  silverf,  reckoning  the  mark 
of  Castille,  by  which  the  produce  of  the 
mines  in  the  Spanish  Colonies  is  estimated, 
to  the  marc  of  France;];  in  the  proportion  of 
541    to     576,     and    the     kilogramme   at   4 

*  i5,580lb.  troy.  Trans. 

t  2,145,00s  lb.  troy.     Trans. 

t  BounevOk  Traiié  des  Monnaies,  1806.  p.  31 
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marcSy  b  grosSf  35.15  grains  old  French  weight. 
The  tin  furnished  by  all  Europe,  weighs  b«ly 
three  times  as  much,  as  the  quantity  of  silver 
annually  extracted  from  the  mines  of  America. 
It  may  be  seen  also  from  the  précecjing  table^ 
that  it  is  erroneous  to  attribute  to  Brazil 
the  greatest  part  of  the  gold  with  which  tàia 
Old  Continent  is  supplied  by  the  New.  'Thé 
Spanish  Colonies  supply  nearly  45,000  marcs 
of  gold,  while  only  30,000  are  extracted  from 
the  alluvions  grounds  of  Brasil.  If  the  go- 
vernment of  Santa  Fe  de  Bogota  begin. seri- 
ously to  turn  their  attention  to  the  popidation 
and  agriculture  of  Choco,  the  extraction  of 
gold  m  New  Grenada,  will  in  a  very  few  years 
rival  that  of  Brasil.  The  author  of  the  im- 
mortal work  on  the  Wealth  of  NationSf*  values 
the  quantity  of  gold  and  silver  annually  im- 
ported into  Cadiz  and  Lisbon,  at  only  six 
millions  of  pounds  sterling,  including  not  only 
the  registered  gold,  but  also  what  may  be 
supposed  to  be  smuggled.  This  estimate  is 
too  small  by  two  fifths. 

Bringing  together  the  results  which  we 
have  just  obtained  for  the  New  World,  with 

*  According  to  Meggens  fPasticrq/tum  du  NegodmU  Uni* 
verid^  1756,  p.  15)  the  importatioii  into  Spain  and  Por- 
tugal aras  from  1747  to  175S  at  an  average  5»746,000 
pounds  Sterling.    * 


Digitized  by  VjOOQ iC 


9im      TQJ^meAk  E(Î8A¥  ON  THE        [w><  «T. 

Xhm0  whicb  itfe  tbe  fruit  of  the  l^l^rîoiis  re-^ 
^awcb^  of  M*  Hero»  de  Yilkfosse  an4  M^ 
^eor^^f  we  find  the  ^Edlowiag  <^ta: 

^  Gr^.  ^y<.  BeschreSnmg  d^  Rusmchen  Rachs^  1797^ 
Th.  6.  p*  $68.  M.  Georgi's  valuation  is  for  the  year 
1796.  The  produce  of  the  mines  of  Eoliwan  has  doubled, 
and  that  of  the  mines  of  Nertschink  has  dimmished  more 
Diaq  a  t)iir4  l^etv^n  ]i78i  «nd  17M. 
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In  this  table    the   gold   is  valued  at    3444 
francs   44    centimes,   and    the  silver  at    222 
francs  22    centimes  per  kilogramme.      It    in- 
dicates the  quantity  of  the  precious  metals  "which 
annually  enters  into  circulation  among  the  ci- 
vilized nations  of  Europe.     It  is  impossible  to 
value  the  mass  of  gold  and  silver  at  present 
worked  on  the  whole  surface   of  the  globe; 
for    we    are    absolutely    ignorant  of   what  is 
produced  in  the  interior  of   Africa,   in  Cen^ 
tral  Asia,  Tonquin,  China,  and  Japan.     The 
trade  in  gold  dust,    carried  on  on  the  eastern 
and  western  coasts  of   Africa,    and  the  infor- 
mation derived  by  us  from  the  antients  res^ 
pecting  the  countries  with  which  we  have  no 
longer  any   communication,  might  lead  us  to 
suppose  that  the  countries  to  the  s^th  of  the 
Niger  are  very  rich  in  precious  metals.  We 
may  make  the    same    supposition    respecting 
the  high  chain    of    mountains,    extending  to 
the  north-east  of    the    Paropamisus,    towards 
the  frontiers  of    China.     The  quantity  of  in- 
gots of  gold  and  silver  formerly  exported  by 
the    Dutch     from    Japan,    proves,    that    the 
mines  of  Sado,  Sourouma,  Bingo,  and  Kinsi- 
ma,  are   equal    in  wealth,  to   several  of  the 
mines  of  America. 

Of  the  78,000  marcs  of  gold,  and  3,550,000 
marcs  of  silver,  French  weight,  annually  ex- 
tracted since  the  end   of    the   18th  caitury. 
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^om  all  the  mines  of.  America,  Europe»  and 
Northern  Asia,  America  alone,  furnishes  70,000 
marcs  of  gold^  anid:3|2ôOX)00  marcs  of  silveiv 
and  consequei^tly  ^i-h  of  the  total  produce  of 
gold,  and  îi^  of;  the  total  produce  of  silyer* 
The  relative  abundance  of  the  two  metals( 
differ  therefore  very  little  in  the  two  cooti* 
nents«  The  quimtity  of  gold  drawn  from  the 
mines  of  America,  is  to  that  of  silver,  as  1 
to  46;  and  in  Europe,  including  Asiatic  Rus- 
sia, the  proportion  is  as  1  to  40. 

These  results  may  serve  to  throw  some 
light  on  the  great  problem  of  political  eco- 
nomy, examined  by  Mr.  Smith,  in  the  ele- 
venth chapter  of  the  first  boolc  of  his  work, 
where  he  treats  of  the  causes  of  the  fluc- 
tuation between  the  relative  value  of  the  pre- 
cious metals.  This  celebrated  author  supposes^ 
diat  for  every  ounce  of  gold,  there  are  mor^ 
than  22  ounces  of  silver  imported  into  Europe  ; 
and  if  this  supposition  was  correct,  die  Old 
Continent  ought  to  receive  from  the  New,  only 
1,564,000  marcs  of  silver,  mstead  of  3,2ô0»000 
which  it  really  receives.  However,-  the  greater 
the  abundance  of  gold  in  proportion  to  sil- 
ver, the  more  we  must  be  inclined  to  admit 
with  Mr.  Smith,  that  the  proportion  between 
the  respective  values  of  the  two  metals  does 
not  alone  depend  on  the  quantity  in  the  maa> 
ket.    Since  the  discovory  of  AiaeHca,  to  the 
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liraient  dny,  t^  v^m  <iP  tAl^ët  h^  fiîifteii  m 
ÈÊàék  m  lÂé  treéftarti  {^«iMs  of  Stlro}^è,  l^t 
ÛËt  ptifpoiiitm'*  btE!twe6h  that  iMtnl  and  ^ètd, 
irhidi,  «t*âie^ei^  of  the  1^  eéirtttt^y,  wîi^  iÈ  t 
ta  11  or  1  to  12,  iu  rië^^  a»  î  té  14i  and  even  ai 
Ite  loi.  Thb  change  it^Mïtot  htfre  ta'keti 
plètcéif  *hè  increase  of  the  Heispectivé  tirasses  of 
file  **m  tnéftttls  had  been  at  all  tfhnes  as  tiniibttnt 
ilB  «t  prêtent.  Frôtti  what  has  jast  beet  stated, 
it  i«  iMt  tte^miisMe  to  advance^  i^  has  freqiiebtly 
been  done,  that  the  fecnfidlty  of  the  àiher 
mkim  tit  Ammca,  surpasses  that  of  the  tnkes 
of  the  ÛM  Continetrt,  in  innch  greateir  pro- 
pMtion  tfeutn  the  gold  mines.  It  is  tme  that 
el  the  70,000  marcs  of  g'oMl  atmually  supplied 
by  -Attiètîea,  five  sriitths  are  defited  from  wash- 
ing' ]^e»,  e^ftbltshed  hi  alluviotis  ^tmds; 
bttt  thft$e  traàfcîïtg  places  {la^àdero$)  ate  snr- 
priSihgly  tmifotm  m  their  produce;  and  âtt 
IVho  have  visited  the  Spanish  or  Pôi-togtiesé 
Coloiiies,  know  that  the  e^tportation  of  ^oW 
frftm  America,  Mm*  consîdeï'àbly  increase  i^th 
the  pragress  of  populittion  and  agiricultttre. 
IRH  1*46,  ^hen  flie  Cetfo  de  Fotori  be^ttn 

^  Undsr  PhOi^le^  â  aMm  of  f(d4  was  MMnt  fcr 
10  marcs  of  silver.  la  Holland,,  the  proportion  4a  1SS6» 
wai  as  lOi  to  1.  In  France  it  was  in  1388  as  10|  to 
1.  {AeâCmHèM'tuf  te  Commerce,  Amsterdam.  It78,  ulL  p.  ik 
p.  «2.^  ' 
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to  be  worked,  Europe   appears    to  have   re* 
ceived  much  more  gold  than  silver  from  the 
New  Continent.      Five    sixths    of  the   booty 
which  Cortez  acquired  at  Tenochlitlan^  and  the 
treasures  at  Caxamarca  .and   Cuzco  consisted 
in  gold;    and    the    silver   mines  of    Porco  in 
Pern,  and  Tasco  and  Tlapujahua  in  Mexico, 
were   very    feebly   wrought    in  the  times  of 
Cortez  and  Pizarro.      It  is   only   since   1645 
that  Spain  has  been  inundated  with  the  silver 
of    Peru.      This    accumulation  produced  the  . 
greater    effeet,   as  the  civilization  of  Europe, 
was  then  more  concentrated;    as  communica* 
tion  was  less  frequent  ;  and  as  a  smaller  por* 
tion  of  the  precious  metals  were  re-exported 
for  Asia.    About  the  middle  of  the  16th,  and 
the  beginning  of  the  17th  caEitory,    the  pro- 
portion between  gold  and  silver  rajÂdly  changed; 
especially  in  the  south   of  Europe.     In  Hol- 
land   it    was    still    in    1580     as    11}  to    1; 
but  under  the  reign  of  Louis  X£II.  in  1641,  we 
find  it  already  in  Flanders,  as  12i  to  1  ;    in 
France,  as  13i  to  1  ;  and  in  Spain  as  14  to  1^  and 
even  beyond  that.    The  extraction  of  gold  has 
prodigiously    increased  in* America    since  the 
Odd  of  jthe  17th  century  ;    and   although  the 
aoriferous  grounds  of  Brazil  have  been  partly 
known  ever   since  1577,   the  working  of  the 
aUùvious  mines  however,    only  commenced  in 
the  reign  of  Peter  II.  In  the  time  of  CharlM  V. 
▼oi^  III.  2  l> 
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a  quantity  of  gold  of  forty  or  fifty  thoofiandf 
marcs  wa»  sufficient  to  produce  a  sensible 
change  in  the  proportion  between  gold  and  sihrer 
in  Europe.  On  the  odier  hand,  this  influence 
was  hardly  fett  in  the  b^pnning  oT  the  18th 
century,  when  commerckd  relations  were  Tevy 
much  multiplied.  The  gold  of  Brazil  divided 
over -a  vast  extent  of  country,  couhL  not  pro* 
duce  the  effect  which  it  would  have  produced 
by  a  rapid  accumulation  on  a  single  point 
of  the  ^bbe. 

We  shidl  now  enter  upon  a  véiry  important 
question,  which  has  been  very  variously  treated 
in  works  of  polittcal  ec<momy  :  namely,  the  quan* 
tity  of  gold  and  silver  which  has  fiowed  from 
die  New  Continent  into  tiie  OM,  since  1492  to 
this  day.    Instead  of  exanûning  the    progress 
of  mining  in   America,    and    estimating    the 
produce  of  the  mines  of  each  colony  at  djS^ 
ferent  periods,  they  haye   laid    down     a   hy- 
pothesis of  a  certain    numb»   of   millions  of 
piastres,  which  have   been    arbitrarily  enough 
supposed  to  have   been   introduced    aanmlty 
into  Portugal    and  Spain,  during  three  cen« 
tuiies.    It  might   have    been   easily  foreseen 
that   in    calculating  according  to    this  priii* 
ciple,  they  would  obtain  results  differing  from 
one    another  in  several  thousands  of  miflions 
of  livres  tournois,  according  as  the  annual  im- 
portation was  taken  at  ten  or  twelve  millions 
oC  livres  only,  either  jbelow  or  above  the  truth 
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Besides,  the  gi^atesfnumber  of  tiie  most  cele* 
brsted  aathors^  instead  of  inyesti^atin^  for 
tkemselves,  contented  themselves  with  copying^ 
the  valuations  of  Don  Geranimo  de  Ustariz» 
as  if  merely  to  qnote  the  particular  opinion  of 
a  Spankh  author  was  sufficient  to  inspire  con* 
fidence.  Before  commuméating*  my  own  results 
let  us  examine  those^caladations  which  have 
been  hitherto  before  the  public* 

Ustariz  in  Ins  excellent  treoHse  of  commerce 
mmd  navigation -^  founds  his  calculations  on 
those  of  Don  Sancho  de  Moncada  and  Don 
Pedbro  Fernandez  de  Navarete.  The  fbnn^ 
who  was  jnrofessw  in  the  University  of  Alcala, 
«firms  raguely,  that  ^^  according  to  a  repre- 
^  sentation  made  to  the  king,  there  has  entered 
^  into  Spain  between  1492  and  1605,  in  gold 
^  and  silver  extracted  from  the  nrâies  of 
^  America,  two  thousand  millions  of  piastres  ; 
^  that  at  least  the  same  quantity  had  entered 
^  without  being  registered;  and  that  of  all 
^  the  gold  and  silver  it  would  be  difficult  to 
^  find  in  Spain,  two  hundred  milliotts,  on« 
**  hundred  in  coin,  and  another  hundred  in 
^  household  fSomiture**'  Ustariz  adds  to  theto 
two  thousand  millions,  the  quanti^    imported 

•  JPorbonnais,  Raynal»  Gerboux,  and  the  jodiciom  author 
of  the  Recherches  sur  le  Commerce  (Ainst.  1778.) 

t  £4it2^  of  Paris  1769,  p.  lUTou,  Ueine  sckrifkKf 
1701,  p.  99. 

Sd2 
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into  Spain»  between  lâ05  aiid  1724  which  he 
estimates  at  1536  millions,  so  that  the  total 
produce  of  Spanish  America  in  gold  and  silver, 
from  1492  to  1724  amounted,  accwding  to 
this  author,  to  5536  millions   of  piastres. 

It  is  easy  to  prove  that  this  calculation 
does  not  rest  on  very  solid  foundations.  Four 
thousand  millions  divided  among  one  hun- 
dred and  three  years  from  1402*  to  1595, 
suppose  au/  average  annual  produce  of  more 
than  38  millions.  Now  we  learn  from  the 
history  of  the  mines  of  America,  that  the 
quantity  of  gold  and  silver  introduced  into 
Spain  between  1492  and  1535  was  very  small, 
and  at  most  cannot  be  estimated  at  more 
than  130  or,  140^  millions..  If  however  we 
admit  12  millions  of  piastres  per  amium,  for 
this  period  the  sum  which  Ustariz  fixes  for  the 
period  between  1595  and  1724,  we  shall  find 
that  the  annual  produce  between  1535  and 
1595  ought  at  least  to  be  5S._miUions. 
All  the  estimates  are  four  or  five  times  too 
high,  as  we  nmy  be  ccmvinced  of  by  casting 
our  eyes  over  the  registers  of  Potosi  and  re- 
collecting that  the  mines  of  New  Spain  till 
the  beginning  of  the  eighteenth  century,  neveir 
yielded  above  three  millions  of  piastres  per 
annum.  Moreover  Garcilasso  and  Herera,  in 
speaking  of  the  great  wealth  of  the  mines  of 
the  New^  Continent,  expressly  say  that  towards 
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the  end  of  the  sixteenth  century  irdtn  ten  to 
twelve  millions  of  piastres  annually  entered 
Spain  by  the  mouth  of  the  Guadalquivir.  The 
estimates  in  round  numbers  of  thousands  o# 
millions»  far  from  being  entitled  to  be  con- 
sidered as  the  fruits  of  accurate  research»  are 
merely  the  result  of  an  approximate  calcula- 
lation.  Hence  every  author  has  thought  him- 
entitled  to  fix  on  diff<»rent  quantities. 

Solorzano  affirms  *  on  the  authority  of  Da- 
vila  that  Spain  received  from  America,  from 
its  discovery  in  1492  to  1628,  fifteen  hundred 
millions  of  registered  piastres,  a  sum  which 
differs  nearly  by  one  half  from  that  adopted 
by  Ustariz.  On  the  other  hand  we  find  in 
the  political  treatise  of  Navarete  f,  that  between 
1619  and  1617  according  to  registers  there 
was  imported  1536  millions.  According  to 
this  valuation  we  attribute  to  the  period  of 
98  years,  a  smaller  sum  of  piastres  than 
what  Solorzano  and  Davila^  admit  for  the  period 
of  136  years,  which  is  a  contradiction  so 
much  the  greater  as  the  one  of  these  periods 
.  composes  a  part  of  the  other. 

Raynal  in  the  first  editions  of  his  celebrated 
work  on  the  settlements    in  the   Indies  J  es- 

♦  De  Indianm  Jure,  T.  II.  p.  846.  Hist,  tnagmi  Ma^ 

trUensis^  p.  472. 
f  De  Id  censervadan  de  las  Monarjmoê,  Disc.  XXL 
t  Compwe  the  changes  made  in  Liv.  viii.  §  xlii.  ;  LIt. 

X.  f  liv. 
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timated  die  gold  and  silver  imported  from 
America  into  Europe,  since  the  discovery  of 
the  New  World  at  nine  thousand  millions  of 
piastres  ;  but  in  1780  he  reduced  tiiis  sum  to 
five  thousand  millions.  He  supposes  that  the 
annual  importaticm  of  registered  gold  and  silver 
into  Spain  on  an  average  of  eleven  years  from 
1754  to  1764  only  amounted  to  13,984,185 
piastres,  while  we  know  from  the  regirters 
preserved  in  the  mint  of  Mexico,  ikuA  at  that 
very  period  New  Spain  akme  produced  an* 
nually  nearly  twelve  millions  of  piastres.  I 
cannot  conceive  how  an  author  full  of  sagacity 
and  generally  well  informed,  can  have  allowed 
himself  to  form  such  erroneous  notions  re* 
specting  the  commerce  in  the  precious  me* 
tals.  Raynal  gives  tables  apparently  the  result 
of  very  extensive  labour  ;  he  estimates  toparate* 
ly  the  quantities  of  gold  and  silver  from  eadi 
part  of  the  colonies  ;  and  notwithstanding  this 
{^parent  accuracy,  a  great  number  of  these 
calculations  rest  on  very  far  frtun  solid  foun* 
dations.  He  affirms  *  that  Spain  drew  froM 
1780,  every  year  from  the  continei^t  of  America^ 
89,095,052  livres  in  gold  and  silver,  or 
16,970,484  piastres;  because  from  an  average 
year  taken  during  the.  period  from  1748  to  17éS 
there  was  imported: 
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Liv*  Tournois. 


8,418,294 


14,087,304 
25,267,849 


4,812,924 


Prom  New  Spain    -     144,106,047 
From    Cartliafirana    or 

New  Grenada  - 
From  Lima  or  Peru 
From  Buenos  Ayres  of 

ike  iàngéùak  of   La 

Plata        •  5,304,7061  1,010^420 

From  Cariicas 230,144| 4^ô5lJ 

970,4351 


Piastres. 


Total  (rfiia  average  year. 


La 

5,304,706   1,010^4 

_       239,144 45,5 

.   189,095,049116,970,^ 


It  is  surprisiong   to    se^   Raypal    coufouofl 
the  produce  of  1750  wHh  that  of  1780  :    fo;- 
during  that  space  of  thirty  years,  the  expec- 
tation of  silver  from   Mexico    had  increased 
more  than  a  fourth,  and  the  nunes  of  South 
America  far  from  being  exhausted  were  becoine 
more  abundant.    In  1780  there  was  coined  at 
the  mint  of  Mexico,  alone,  the  sum  of  17,514,26H 
piastres;  while  the    Abbe    Raynal   estimates 
the  total  produce   of  the   mines    of    Spanish 
America,  at  only  eighteen  millions.    He  ought 
to  have  known  4rom  the  testimony  of  a  states 
man,  thoroughly  inform^  respecting  the  çoa^r 
merce  of  Spain  ^,     that    in    1775    the    total 
produce  had  already    risen  to  30  millions   vf 
piastres,  or  to  157,500,000  livres  toimoisper 
annumi. 

^Camponumet9  Ditcuno  êobre  fa  JSdhcâiribw  pofuhr  de 
hi  arUxanoif  VoL  iL  p.  SSI. 
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With  respect  to  the  quantity  of  precioi» 
metals  received  by  Spain  firom  her  colonies, 
since  the  discovery  of  America,  Rajnal  fixes 
it  at  25,670,279^24  liv.,  or  4,870,5«»,5(»  pi^ 
«très.  This  calcalation^  which  would  inspire 
more  confidence  if  the  sums  were  expressed  in 
round  numbers,  is  sufficiently  accûn^  ;  and  it 
proves  that  even  in  setting  out  from  the  felsest 
data,  we  may  sometimes  by  fortunate  commu- 
tations,   arrive  at  results  very  near  the  truth. 

Adam  Smith,  in  his  classical  work  on  the 
causes  of  the  wealth  of  nations  *  estimates  the 
silver  ex|)orted' from  the  New  Continent  into 
Cadiz  and  Lisbon,  at  six  millions  sterling, 
or  26i  millions  of  piastres  per  annum;  but 
this  estimate  was  too  small  by  two  fifths 
even  in  his  time,  in  1775.  The  English 
author  followed  the  calculations  of  Meggens, 
according  to  whom  during  1748  and  1753, 
Spain  and  Portugal  received  annually,  at 
an  average,  in  registered  precious  metals 
jp5,746,00O  sterling,  or  26,337,000  piastres» 
Reckoning  four  millions  for  the  importation 
of  gold  from  Brazil,  we  find  according  to 
Meggins,  21  millions  of  piastres  for  the  Spanish 
Colonies  alone,  and  consequently  three  millicms 
more  than  Raynal  allows  for  the  year  1780» 
Mr.  Garnieif,    th^   learned    conunentator    on 

*  BeokIClMi|K  L 
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Smith  ^,  who  has  dis][dayed  the  greatest  ac- 
eiuraey  in  his  researches,  estimates  the  produce 
of  the  gold  and  silver  mines  of  Spanish  America, 
in  1802  at  1Ô9  millions  of  livres  tournois,  or 
30,285,000  piastres;  a  sum  which  approaches 
nearer  to  the  truth  than  all  the  calculations 
to  be  found  in  other  works  of  Political  Eco- 
nomy. 

Robertson  in  the  History  of  America,  values 
the  amount  of  the   precious  metals  imported 
into    Spain,   between  1402   and    1775  at  the 
enormous  sum  of  two  thousand  milU^ms  stewing, 
or  8800  millions  of  piastres  ;  and  what  is  more 
singular,  this  justly  celebrated  author  consider» 
his  calculation  as   founded  on    very   moderate 
supportions,  though   he   estimates  the   annual 
produce  of  the  mines  during   283  consecutive^ 
years,  at  four  millions  sterling,  and  the  amount  ' 
of   the    contrs^and     during    that  period    at  ; 
968   millions  f.       When    we    compare    theite  \ 
data  with  those  of  the  work  of  Ustariz,  we  ob-  I 
serve  that    the   sums  of   the  Spanish    author 
are  lower  by   one  half. 

In  the  Recherche^  sur  le  Commerce^  pub- 
lished at  Amsterdam  in  1778 1  the  amount 
of  gold  and   silver    exported    from    Spanish 

•T,V,  p.  187. 

f  Hiskny  qf  AmericOf  Vol  be.  p,  63. 

tlif.L  duqp.  X*  (T.  i.  P.  iL p.  124.) 
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JUnarica  between  1674  aad  1728,  in  esthMtdl 
at  673  milUoM  of  piastres.  Reckcming  at  tfae 
saiae  rate  the  283  years  between  1493 
and  1776t  and  adding  a  ^rd  for  the  coa* 
trab^lid»  we  fiad  the  total  of  all  the  metals 
imported  into  Bpain .  d072  millions  of  piastres. 
The  same  author  estimates  the  gold  imported 
from  Bmzil  since  the  discovery  of  that  coontry 
at  1300  millions^  a  snm  which  appears  nearly 
doable  too  much,  as  we  shall  profre  in  die 
sequel  of  liie  discussion. 

Mr.  Necker  ^  in  his  researches  M^pectbg 
the  existing  specie  in  France,  estimates  ti» 
fpAà  and  silver  received  at  Cadiz  and  Lu^bon, 
fram  1763  to  1777  at  1600  millions  of  livres 
tournois^  or  304»80Q,0Q0  piastres.  Aeeordmg 
to  this  hypothesis,  the  total  exportation  of 
]Mrecioiis  metals  from  the  two  Americas  would 
have  aiàoupted  to  2li  miUionà  of  piastres  per 
anaum,  while  that  of  Spain  alone  acomdidg 
to  certain  iaftmnation  was  more  than  30 
miUicmst*  On  the  other  hand,  M.  Ger-^ 
boux  in  his  discussions  on  the  effects  of 
melting  down  (he  gM  coiâage  (demométizistian 
de  Tor)!  vakes  the  imputation  af  gold  aad 

*  Sur  le  commerce   da  grajm^  Liv.    ii.  chap.  t.     De 
Padministration  dec  fnancee.  T.  iii.  «hap.  via.  p.  71. 
\Encyik  method*  Bcfmmie  poliU.  T.  Vu  p.  Sttk 
t  Gerboux,  p.  36^  66,  69,  7(V 
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iaUw.  into  Europe  m  livres  toamcSs  w  follows  t 

From  1724  to  1766 — lOOOmiiliow. 
1766—1800—4000 
1789  —  1803—1500 

from  whence  it  would  follow  that  the  annua:! 
importation  from  1724  to  1803  amounted  to 
31  millions  of  piastres. 

Uniting  in  one  point  of  view  the  results 
of  all  these  calculations,  which  are  founded 
on  nothing  more  than  mere  conjectures^  we 
find  that  the  mass  of  registered  precious 
metals  imported  into  Europe,  is  according  to: 


[Names  of  Authors. 


Periods. 


iaatre^ 


Ustanz    -    - 

Solorzano    - 

Moncada    * 

Navarete    -   - 

Rayna)    *    - 

Rooertson    - 

Necker    -    - 

Gkrboux 

The  a«thor  of  Me- 
cherches  sur  le 
Commerce     - 


1492—172413536  milUona. 


1492—16281500 
1492—15952000 
1019—16171536 
1492— 178051Ô4 
1492—17758800 


1763—1777 


1724—18001600 


1492—17755072 


304 


To  avoid  as  much  as  possible  in  these  re- 
searches the  causes  of  error  which  are  but  too 
numerous»    I  shall    follow  a  different   course 
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from  what  has  been  followed  bj  the   writer» 
above-mentioned.     I  shall  first  state  the  quan- 
tity of  gold  and  silver,  which  according  to  the 
records  of  the    niints  and  the    royal  treasury 
we  know  to  have    been    extracted    from   the 
mines  of  Mexico  and  Potosi  ;  I  shall  add  from 
the  historical    knowledge   which    I    acquired 
respecting  the  state  of  the    Mexican    mining 
operations,  the  amonnt  furnished  by  each  me- 
talliferous region  of  Peru,  Buenos  Ayres,  and 
New  Grenada;  and  I  shall    distinguish  what 
has  been    registered    from    what     has    been 
smuggled.    Instead  of    estimating,  as  has  hi« 
therto  been  done,    the  total   produce    of    this 
contraband  trade,  at  a  third  or  a  fourth  of  the 
whole  of  the  registei'ed  metals,  I  shall  make 
partial  estimates  according  to  the  position  of 
each  colony,  and  its  relations  with  the  neigh- 
bouring countries.  When  we   wish  to  judg^  of 
the  greatness  of  a  distance  whidi  we   cannot 
measure  with  precision,   we  are    sure   of  com- 
mitting errors  of  less  consequence,  if  we  divide 
the  whole  extent  into  several  parts,  and  if  we 
compare  each  of  these  with  objects  of  a  known 
greatness. 
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I.  Quantity  of    Regrigtered  Gold    and    Silver 

extracted  from  the  mines  of  America,  from  the 
year  1492  to  ÏS03. 

A.    SPANISH  COLONIES. 

Piastres. 
The  kingdom  of  New  Spain  has 

iumishedthe  mint  of  Mexico, 
between  1690  and  1803,  ac- 
cording to  the  register  al- 
ready given,  with  -  -  -  .  1,853,452,000 
The  mines  of  Tasco,  Zultepec, 
Pachuca,  and  .  Tlapujahua, 
were  almost  the  only  ones 
which  were  worked  immedi- 
ately after  the  destruction  of  the 
city  of  Tenochtitlan  in  1521, 
and  from  that  memorable  period 
till  1548.  As  the  quantity  of 
^old  and  silver  coined  in  the 
beginning  of  the  18th  century, 
did  not  exceed  five  millions  of 
piastres  per  annum,  I  reckon 
from  the  conquest  by  Herman 
Cortez,  till  1648,  for  the 
total  produce  of  Mexico    -    -     40,500^000 

Carried  over    1,393,952,000 
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Brovghtov»    ..-..-  1,303,9691,000 
In  148   the  mines  of  Zaeatecaa 

began  to  be  worked,  and   the 

mines  of  Guanaxaato  ia  1558;. 

and  nearly  at  the  same  period 

amalgamation  was  invented  by 

Medina*  We  may  reckon  from 

1648  till  1600,    at  least    two 

millions,  and   from   1600    till 

1600,  three  millions   per   an- 

pnm    .......     .     374,000,000 

The  mines  of  Potosi,  supplied  from 

their    discovery    in  1645,  till 

the  year  1803,  1006i  millions 

of    piastres,    or     12^,882,000 

maros;    namely  from  1545  to 

1566,  nearly    .....      127,500,000 
From  1559  to  1789,   according 

to  the  registers  of  the  treasury 

already  given    -    -    -     .      .    788,258,500 
Add  on  account  of  the  value  of 

the  peso  de  minas^  from  1550 

to  1600 134,000,000 

Produce  of  Potosi,  from  1789  to 

1803 46,000,000 

Carried  over  2,863,710,600 
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Brongkt  over    •    .    .    . 

The  mines  of  Pasca  or  Yauri- 
cocha»  discovered'  in  1090, 
yielded  up  to  1808,  nearly 
300  millions  of  piastres,  or 
35,300,000  marcs,  namely  from 
1630  to  1798,  at  200,000  marcs 
per  annum    ..... 

From  1792  to  1801,  according 
to  the  registers    ..... 

Produce  of  the  Cerro  de  Yau- 
ricocha,  from  1801  till   1803 

The  nunes  of  Gualgayoc,  dis- 
covered in  1771,  yielded  from 
1773,  nearly  170,000  marcs  of 
of  silver,  per  annum    ... 

From  1774  tiU  1802;  for  the 
mines  of  Gualgayoc,  Guama- 
chttco  de  Coodiucos     ... 

Add  for  1803    ...... 

I  estimate  the  produce  of  the 
mines  of  I^uantajaya,  Porco, 
and  other  less  considerable 
Peruvian  mines,  from  the  16th 
century  till  1803»  at  160,000 
or  800,000  marcs  of  silver  per 

atifiwyn      «      a      .      •      ^     •      « 


Piastres. 
2,863,710,500 


274,400,000 
21,501,600 


3,400,000 


4,800,000 


185,339,900 
604^000 


350,000,000 


Cttried  ^er    3,70*3,156,000 
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PiaBtret. 
Brought  over    •    -    -     -    .   3,703,156,000 

Choco  was  peopled  in  1539;  the 
province  of  Antioquia,  then 
inhabited  by  cannibals,  was 
conquered  in  1541.  The  al- 
luvions mines  of  Sonera  and 
Chili  beg^  only  very  late 
to  be  worked.  If  we  reckon 
12,000  marcs  of  gold  for  the 
total  produce  of  the  Spanish 
Colonies,  not.  including  the 
kingdom  of  New  Spain,  we 
may  add 332,000,000 


Registered  Gold  and  Silver  of '^ 

the  Spanish  Colonies,    from  >  4,035,156,000 
1492  to  1808      ....  3 


B.    PORTUGUESE   COLONIES. 

Raynal  supposes  for  the  first  sixty 
years,  a  produce  the  double  of 
the  present.  He  admits,  that 
according  to  the  registers  of 
the  fleets,  since  the  discovery 
of  the  mines  of  Brazil,  till 
1655,  there  has  come  into 
Europe,  in  gold,  the  value 
âf 480,000,000 


Carried  over      480,000,000 


Digitized  by  VjOOQ IC 


bHAr.-xi:]         KINGDOM  OF  NEW  SPAIK       41? 

Piastres. 
Brought  over    *    <    .    .    •      480,000,000 

From  1756  to  1808,  reckoning 
only  an  annual  pln^ducé  of 
82,000  marcs    ^1    .*    -  .-     -    204,544,000 

Registered  gold  of  the  Portu-'J 

guese  Colonies,  from  the  dis-  >     684,644,000 
covery  of  Brazil,  till  180»      J 

ÏI.  Gold  and  Silver  not  registered,  extracted 
fiH>m  the  mines  of  thé  New  Continent,  from 
1492  to  1803. 

A.     SPANISH  COLONIES. 

Ï  reckon  for  New  Spain,  where 

the  furtive  extraction  was  very 

considerable    till   the     middle 

of'  the   eighteenth  century,    A 

seventh  *  .  .  .  ^  -;.  *  $60,000,00(3 
For   Potosi,   the   fourth   of    the 

total  produce,    on  account  of 

the    enormous    contraband   nt 

the  beg'mning  of  working  the 

mines  --.-*i--  274,000,000 
l^aseo,  Oualgayoc,    and  the  rest 

of  Peru,  where  the  silver  floWs 

by  the  river  Amazons,  towards 

Brazil*   ..^..**-    200,000,000 


Carried   over  734,000,300 

roL.  ui,  Su 
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Piastres. 
Brought  over    •    -    -     -     -       784,000,000 
For  the  gold  of  Chili,  New  <îre- 
nada,    and    the     kingdom    of 
Buenos  Ayres    -    -    -    -      -      82,000,000 

B.    PORTUGUESE   COLONIES. 

For  the  gold  of  Brazil    -    -    -     171,000,000 

Unregistered    Gold   and    Silver,» 
from  1492  to  1803  j  987,000,000 


RECAPITULATION. 

Value  of  Gold  and  Silver  extracted  from  th« 
mines  of  America,  from  1499  to  1803. 

/"From    the    Spanish 
Registered)      Colonies    -    -    -  4,035,106,000 
No.  I.    }  From  the  Portuguese 

V.     Colonies     -    -    -    684,544,000 

ÎFrom  the  Spa- 
nish Colonies    816,000,000 
From  the  Por- 
tuguese Colo- 
nies     -    -    -    171,000,000 

Total  5,706,700,000 
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This  sum,  which  I  believe  myself  warrante4 
in  fixing  on,  differs  more  than  sixteen 
thousand  millions  of  franèis  from  the  sum  stated 
by  Robertson.  It  is  not  surprising  that 
it  approximates  the  estimates  of  several  other 
\iTiters  ;  for  it  is'  with'  numbers  in  political 
«conomy,  as  with  the  positions  fixed  by  as- 
tronomers ;  when  we  first  observe  the  longitude 
of  a  place  amid  the  great  number  of  maps  in 
which  all  the  points  are  placed  at  random, 
we  are  sure  to  find  one  which  indicates  the 
true  position^ 

It  appears  then  that,  of  the  5,706,700,000 
piastres,  or  29,960,175,000  livres  tournois 
furnished  in  gold  and  silvei"  from  1492  till 
1803,  or  in  the  spÀce  of  311  years,  we  owe: 


ft  s2 
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As  the  Cerro  del  Potosi  belongs  from  its 
position  to  the  Cordilleras  of  Peru,  I  have 
brought  ^gether  in  this  table,  the  mines  situa^ 
ted  on  the  ridge  of  the  chain  of  the  Andes, 
from  the  6^  to  the  21**  of  south  latitude,  for 
a  length  of  500  leagues.  The  metalliferous 
part  of  Mexico,  comprehended  between  the 
%&"  aud  31^  of  north  latitude,  at  present  sup- 
plies twice  as  much  silver,  as  the  tvi^o  vice- 
Royalties  of  Peru  and  Buenos  Ayres;  and  this 
part  \b  only  450  leagues  in  length.  The  foU 
lowing  table  specifies  the  proportion  between 
the  gold  and  silver  drawn  from  the  mines  of 
the  New  Continent  from  their  discovery,  till 
1803, 


Political  DiTittODS. 

Marcs  CaatOle 
weight. 

Piastres. 

Gold  .... 

From  the  Pprtuguese 
Colonies    •      •       - 

From  the  Spanish  Colo- 
nies     -      •      -     . 

SUver      .    -    . 

9,910,000 

6,290,000 

3,625,000 
512,700,000 

1,.348,500,000 
855,500,000 

493,000,000 
4,358,200,000 

Total. 

5,706,700,000 

According  to  this  estimate  which  is  merely  ai^ 
approximate,  the  mass  of  silver  furnished  by 
the  Cordilleras  of  America  for  three  centuries, 
am(>nnts  to  117,864,210  kilogrammes*  in  weight. 

♦  816,  023,883  lb.  troy. 
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It  would  form  a  solid  sphere  of  a  diameter  of  ^7,8 
metres*,  or  85««y  Paris  feet.  Whea  we  re- 
coUeet  that  the  iron  extracted  from  the 
mines  of  France  alone,  amounts  to  225  mil- 
lions of  kilogrammes  pep  annum,  we  see  that 
with  respect  to  the  relative  abundance,  or  dis- 
tribution of  the  substances  in  the  exterior  crust 
of  the  globe,  silver  is  to  iron  merely  in  the 
relation  of  magnesia  to  silice,  or  baryte  ta 
alumine. 

We  must  not  however  confound  the  quan- 
tity of  precious  metals  extracted  from  the  mines 
of  the  New  Continent,  with  what  has  really  flow- 
ed into  Europe  since  the  year  1492.  To  judge  of 
this  last  sum,  it  isindispensable  to  estimate,  1st. 
The  gold  and  silver  fpund  at  the  period  of 
the  conquest  among  the  natives  of  America, 
and  which  became  the  spoil  of  the  conque- 
rors; 2dly.  What  has  remained  in  circulation 
in  tl^e  New  Continent;  and  3dly.  What  has 
passed  directly  to  the  coasts  of  Africa  and 
Asia,  without  touching  Europe. 

The  conquerors  found  gold  not  only  in  the 
regions  where  it  is  still  produced,  as  in  Mexi- 
co, Peru,  and  New  Grenada,  but  also  in  coun- 
tries of  which  the  rivers  actually  appear  to  us 
very  poor  in  auriferous  sands.  The  natives  of 
Florida,    Saint  Domingo^  and  the    Island   of 

•  91.206  feet  English.    Trans. 
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Cuba,  of  Darien,  and  the  coast  of  Paria,  had 
bracelets,  rings,   and  necklaces  of  gold  ;  but  it 
is  probable  that  the  greatest  part  of  that  metal 
was  not  derived   from  the  countries  in  which 
these    tribes  were    found,  at  the  end    of  the. 
fifteenth  century.     In  South  America  as   well 
as  in  Africa,  commercial   communications  ex- 
isted, even   among  the  hordes  the  most  remote 
from    civilization.     Coral  and  sea  shells  were 
frequently  found  in  the  possession  of  men  who 
lived  at  a  great  distance  from  the  coast.     We 
ascertained  during  our  journey  on  the  Orinoco, 
that  the    famous    Mahagua  stone,  the  jade  of 
the  Amazons,  comes  by  means  of  an  exchange 
established  among  different  tribes  of  savages, 
from  Brazil  to  the  banks  of  the  Carony,  inha- 
bited by  the  Oaraib  Indians.     Besides,  it  is  tq 
be  remarked,  that    the  people   found    by  the 
Spaniards  in  Darien,   or  the  Island  of   Cuba, 
had  not  always  inhabited  the  same  countries. 
In  America,  the  great  migrations  have   taken 
place  from  the  north  west,  to  the  south  east  : 
and  frequently  whole  tribes  have  been  forced 
by  wars  to  quit  the  mountains,  and  settle    in 
the  plains.   We  can  conceive  therefore  in  what 
manner  the  gold    of  Sonora,  or  the  valley  of 
the  Rio  Caqca,  might  have  been  found  among 
the  savages  of  the    Darien,  or  the  months  ot 
the  river  Madalena.     Besides,  the  smaller  the 
population,   the  more    deceitful     the    appear- 
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ance  of  wealth.  The  accumulation  of  gold  is^ 
particularly  striking,  in  countries  where  all  the 
metal  possessed  by  the  people^  is  converted 
into  objects  of  ornament.  We,  must  not  then 
judge  of  this  pretended  wealth  of  the  mines 
of  Cibao,  of  the  coa&t  of  Cumana,  and  the 
isthmus  of  Panama,  from  the  recital  of  tiie  first 
travellers.  We  must  recollect  that  rivers  be- 
come less  am'iferous,  in  proportion  as  during 
the  course  of  ages,  their  course  becomes  less 
rapid.  A  horde  of  savages  who  settle^  in  a 
valley,  where  man  had  never  before  pénétra^ 
te(J,  find  gmins  of  gold  accumulated  there  for 
thousands  of  years  ;  while  in  our  days,  the  most 
careful  washing  hardly  produces  a  few  scattered 
particles.  These  considerations,  to  which  I  wish 
to  limit  myself  in  this  place,  may  serve  to 
clear  up  the  problem,  so  frequently  agitated, 
why  those  regions  which  immediately  after 
the  discovei-y  of  America,  and  especially  between 
1492  and  151a,  were  considered  as  eminently 
rich  in  precious  metals,  furnish  no  Icmger  any 
in  our  days,  although  very  laborious  and  well 
directed  tnals  have  been  tnade  in  several  of 
them. 

To  form  some  idea  of  the  spoil  in  gold  an4 
silver,  transmitted  by  the  first  conquerors  to 
Europe,  before  the  Spaniards  began  to  work 
the  mines  of  Tasco  in  Mexico,  or  Porco  in 
Peru,  let  us    cast   our  eyes  over  the  facts  re-. 
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lated  by  the  historisuds  ol  the  conque^t.  I  have 
carefully  examinee!  these  facts^  and  endeavoured 
to  collect  all  the  passages  where  the  wealth 
which  fell  into  the  hands  of  the  Europeans^ 
is  estimated  in  pesosi  emayqdos^  or  in  eagleUanoi 
de  oro;  for  it  is  from  these  data,  and  not 
from  the  vague,  and  frequently  jepeated  ex- 
pressions of  ^^  enormousi  qwmtity  of  gold  or  tm- 
mense  treasuresy^  that  we  shall  be  able  to 
obtain  satisfactoi*y  results. 

In  1002,  Ovando  sent  to  Spain  a  fleet  of 
eighteen  vessels,  commanded  by  Bovadilla  and 
Roldan,  and  lade^i  with  a  great  quantity  of 
gold.  The  greater  part  of  these  vessels  perished 
in  the  tempest,  in  which  Christopher  Golumbua 
nearly  los^  his  life,  in  his  first  voyage  <na  the 
shores  of  St.  Domingo.  The  historians  of  the 
time  consider  this  fleet  as  one  of  the  richest; 
and  yet  they  all  agree  that  the  freight  in 
g<^  did  not  exceed  200,000  pesos^,  which 
reckoning  them  as  pesos  de  minas  at  14  reals, 
make  the  moderate  sum  of  1,750,000  livres 
toumoisf,  or  2560  marcs  of  gold.  The  pre» 
sents  which  Cortez  received  on  his  passage 
through  Chalco,  only  amounted  to  3000  pesos 
de  oroXf  or  to  38  marcs  of  weight   in  gold, 

•  Herrera^  Decada  î.  Lib.  i.  Cap.  i.  (T.  i.  p.  126). 

t  1^71,427  Sterling.     Trans. 

X  Cartas  dc  Heman  Cùrttx,  Carta  i.  §  xtIu* 


Digitized  by  VjOOQ IC 


ÀSta       POLITICAL  ESSAY  ON  THE         [adbK  ir. 

When  Montezmna  assembled  his  vassals  to 
take  the  oath  of  fidelity  to  the  Emperor  Charle» 
the  Fifth,  who  as  they  were  made  to  believe 
descended  in  a  straight  line  from  Quetzalcoatl^, 
the  Bouddha  of  the  Aztecs,  Cortez  demanded 
a  tribute  in  gold:  "I  feigned,"  he  writes  to 
the  Emperor,  "  that  your  highness  was  in  g^eat 
*^  want  of  this  metal,  for  certain  works  which 
<*  you  wished  to  execute,"  The  fifth  of  the 
tribute,  paid  into  the  chest  of  the  army,  amounted 
to  32,400  pesosf  ;  from  which  we  are  to  con-* 
elude  that  the  quantity  of  gold  collected  by 
the  stratagem  of  the  General,  amountedto  2080 
marcs.  At  the  taking  of  Tenoehtitlan» 
the  spoil  which  fell  into  the  hands  of  the 
Spaniards,  did  not  exceed  in  weight  accord- 
ing to  the  assertion  of  Cortez,  130,000  castel- 
lanos,  or  2600  marcs  of  goId|  ;    and  accord- 

*  See  my  Vnet  det  CordSkres^  and  Monumem  de  PAme-^ 
riçuCf  PL  vii. 

f  Cartas  de  Heman  Cortez^  Carta  i.  §  xxix.  p.  98. 

X  Carta  iii.  J  li.  p.  301.  The  expression  se  fundii  mas 
de  138,000  casteUanos  is  doubtful.  We  are  ignorant  whe- 
ther Cortez  speaks  of  castellanos  as  a  weight,  or  as  an 
imaginary  coin.  I  follow  with  the  Ahhe  '  Clavigero  the 
former  hypothesis,  {Storia  de  Messicoy  T.  iii.  p.  232).  In  the 
second  case  the  spoil  would  only  have  been  1600  marcs 
of  gold;  for  Herrera  expressly  says,  that  "  CasteUnno  y  peso 
**  es  unOf**  and  according  to  him  a  peso  de  minas  is  wortli 
14  reals;  a  peso  ensai/ado^  Ûxirteçn  reals  (de  plata)  and  one 
quartillo,    Decada  yiii.  Lib,  ii.  clO.  T.  v.  p.  41. 
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ing   to    Bernai  Diaz  it  amounted  to    380^000 
pesos,  which  are  equivalent  to  4890  marcs. 

The  two  periods  of  the  conquest  of  Peru, 
in  which  the  Spaniards  collected  the  greatest 
quantity  of  wealth,  are  those  of  the  proceed- 
ings against  Atahualpa,  and  the  pillage  of  Cuzco. 
The  ransom  of  the  Inca  which  was  divided 
in  1531,  among  60  cavaliers,  and  100  foot, 
amounted  according  to  Garcilasso,  to  3,930,000 
ducats  in  gold,  and  672,670  ducats  in  silver^ 
Reducing  these  sums  into  marcs,  we  find  41,987 
marcs  of  gold,  and  115,008  marcs  of  silver, 
amoimting  together  in  value  to  3,838,058  pias*- 
tres,  at  8  re^h  de  plata  Mexicana,  or  20,149,804* 
livres  tournoisf .  This  treasure  which  was  col- 
lected together  in  one  house,  the  ruins  of  which 
I  saw  during  my  stay  at  Caxamarca  in  1802, 
had  served  as  ornaments  in  the  temples  of 
the  sun  of  Pachacamac,  Huailas,  Cu2co,  Gua- 
machuco,  and  Sicllapampa.  6omara|,  only  esti- 
mates the  ransom  of  Atalhualpa  at  52,000 
marcs  of  silver,  and  at  1,326,500  pesos  de  orOf 
or  to  17,000  marcs  of  silver.  In  whatever 
relates  to  numbers,  it  seldom  happens  that  the 

*  jg822,438  Sterling.     Trans. 

t  Garcilasso^  P.  ii.  Lib.  i.  c.  28  and  38.  (T.  ii.  p.  27  and  51  ). 
Father  Bias  Valera  reckcms  4,800,000  ducados* 
'  ):  HistoriadelasIndias9l55Sy^.67* 
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authors  of  the  16th  centary  are  unanimous. 
The  i^U  of  Cuzco,  according  to  Herrera*, 
yns  more  than  two  millions  of  pesos,  or  above 
^,700  marcs  of  gold. 

From  these  data  it  appears  probable,  that 
the  conquests  of  Mexico  and  Peru,  did  not 
throw  into  the  hands  of  the  Spaniards  more  than 
30,000  marcs  of  gold.  The  greater  part  of 
the  treasures  were  buried  by  the  Indians,  or 
thrown  into  the  lakesf;  and  so  much  of  them 
fis  have  been  fotind  frdm  tiuxe  to  time  in  raking 
.with  HuacWf  and  paid  the  fifth  to  the  King,  have 
been  confounded  with  the  gold  extracted  from 
the  mines.  We  shall  add  to  these  80,000 
marcs  of  gold,  what  ws^  carried  off  in  small 
portions  from  thç  West  India  Islands,  the  coast 
of  Paria  and  Saint  Martha,  Darien  and  Flo- 
rida; and  we  shall  have,  reckoning  two  thou- 
sand marcs  per  annum,  till  the  mines  of  Tasco 
and  Potosi  began  to  be  worked,  apother  sum 
of  106,000  marcs  of  gdd. 

The  quantity  of  specie  now  in  circulation  in 

^  Dec.  ▼.  Lib.  vi.  c  3. 

f  Into  the  lake  of  Tezcuco  in  Mexico;  into  Guatavita 
to  the  north  west  of  Santa  Fe  de  Bogota;  and  into  the 
lakes  of  Titicaca,  and  of  the  vallej  of-  Orcos.  This  last 
lake  is  supposed  to  contain  the  fanuius  gold  diain,  ^i^ch 
the  Inca  Huayna  Capac  caused  to  he  made  on  the  birth 
of  his  son  Huescar,  and  which  has  so  much  oeci^gpied 
the  imagination  of  the  first  colonists  of  Fcpiu 
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the  New  World,  is  much  less  than  is  com- 
monly supposed.  To  judge  o^  this  with  any 
degree  of  accuracy,  we  must  recollect  that  thé 
specie  of  France^*,  is  estimated  at  2500  mil- 
lions of  livres  toumoisf;  that  of  Spain  J,  at  450 
millions  §;  and  that  of  Great  Britain I|,  at  920 
millions^  ;  and  that  the  mass  of  gold  and  silver 
which  remains  in  circulation  in  a  country,  far 
from  following  a  proportion  to  its  population, 
depends  rather  on  the  prosperity,  and  civiliza- 
tion of  the  inhabitants,  and  the  quantity  of  pro- 
ductions which  require  to  be  represented  by 
pecuniary  signs.  Supposing  the  value  of  the 
precious  metals  existing  either  in  specie,  or  in 
wrought  gold  and  silver, 

»  According  to  M.  Necker  in  1784,  at  2200  mîUionf 
of  livres;  according  to  M.  Amould  in  1791,  two diousand 
nilliouB  of  livres;  according  to  M.  Desrotours  in  1801,  at 
i290  millions;  and  according  to  M.  M.  Peuchot  and  Oer* 
boux  in  1805,  at  2550  millions  of  livres  tournois. 

t  Upwards  of  102  millions  Sterling.     Trans. 

j:  According  to  Ustariz  in  1724'»  a  hundred  million  of 
piastres,  and  according  to    the    assertion  of  M.  Musquiz, 
the   minister  of  finance»  cited  in  the  work  of  M.  Bour* 
going,  dominions  of  piastres  in  1 782. 
^   §  jg  18,867,340  Sterling.     Transi 

II  Adam  Smith  only  estimates  it  at  SO  millions  sterling 
at  most* 

5  1^  87.551,000  Sterling.     Trans, 
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H?re8  tournois* 
In  the  United  States»  including 

English  Canada    -        •        -         180  millions 
In  the  Spanish  Colonies*  of  thé 

Continent      -        -        i.        &        480 
In  Brazil  *        -        -         120 

In  the  West  India  Islsmcis  25 

We  find  a  Total  o^  ^        805millionst 

of  livres  tournois,  or  153,333,000  piastres. 

A  very  small  part  of  the  gold  and  silver 
extracted  from  the  mines  of  America,  passes 
immediately  into  Africa  and  Asia,  without 
first  touching  Europe.  We  shall  estimate  the 
quantity  of  precious  metals,  which  has  flowed 
from  Acapulco  into  the  Philippine  Islands,  since 
the  conclusion  of  the  16th  century,  at  600,000 
piastres]:  per  annuni§.     The  expeditions  from 

*  We  have  followed  in  these  valuations,  the  principles 
hdd  down  by  Adam  Smith  and  Necker,  taking  for  basis 
the  number  of  inhabitants,  the  mass  of  imposts  paid  to 
the  government,  the  wealth  of  the  clergy,  and  the  relative 
activity  of  commerce.  These  calculations  are  the  more 
uncertain,  as  a  great  number  of  Negroes  and  Indians  are 
mixed  with   the  whites. 

t  1^82,858,187  Sterling.     Trans. 

t  1(126,000  Sterling.     Trans. 

f  I  am  aware,  that  Lord  Anson  found  in  the  Aca- 
pulco galleon  which  fell  into  his  hands,  the  sum  of 
1,857,454  piastres.  fAnson*s  Voyhge^  p«  884)  ;  but  we  can- 
not estiinate  the  annual  importation  at  more  than  600,000 
piastrai,when  we  consider  that  the  galleon  has  notsaOed 
every  year  since  the  end  of  the  16th  century. 
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Lima  to  Manilla  have  been  very  rare,  even 
latterly.  The  vessels  sent  from  the  West  India 
Islands,  and  formerly  from  the  ports  of  the 
United  States  to  the  western  coast  of  Africa, 
in  the  slave  trade,  exported  not  only  fire  arms, 
brandy,  and  hardwares,  but  also  silver  in  specie; 
but  this  exportation  was  compensated  for  by 
the  purchase  of  gold  dust  on  the  coast  of 
Guinea,  and  by  the  lucrative  commerce  which 
the  Anglo-Americans  carry  on  with  several 
parts  of  Europe. 

Now  if  we  deduct  from  the  5706  millions 
of  piastres,  drawn  from  the  mines  of  the  New 
Continent,  since  its  discovery  by  Christopher 
Columbus,  till  the  present  day, 

153  millions  of  piastres  which  exist  either 

in    specie,   or  in  wrought    gold   and 

silver  in  the  civilized  part  of  America, 

and, 
133  millions  of  piastres  which  have  past  from 

the  western  coast  of  America  into  Asia, 

286  millions  of  piastres, 
we  find  that  Europe  has  received  from  the 
New  World  in  the  course  of  three  centuries,  e5420 
millions  of  piastres^.  Taking  also  the  186,000 
marcs  of  gold,  which  have  passed  as  spoil  into 
the  hands    of    the   conquerors  at  2ô  millions^ 

♦  £  l,l38,20p,000  Sterlings   Trans. 
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it  follows  that  the  quantity  of  gold  and  sUveif 
imported  into  Europe  from  America,  between 
1493  and  1803,  amounts  to  Jive  ihausand/aw^ 
hundred  and  forty-five  miUions  of  piastre9,  at 
to  twenty  eight  thousand  five  hundred  and  eighty-^ 
^  miUions  of  livres  toumois*^ 

T))is  calculation  like  all  those  of  ï^otbon^ 
nais»  Ustaril  Necker>  and  Raynal,  is  partly 
founded  on  facts,  and  partly  on  mere  conjecture; 
It  keasy  to  conceive  that  the  results  are  the  more 
accurate,  as  we  were  enabled  to  avail  ourselves 
of  a  greater  number  of  facts,  and  as  the  con- 
jectures are  founded  on  a  more  intimate  ac^ 
quaiotance  with  the  history  and  present  state 
of  the  mines  of  thé  New  Continent.  It  is 
for  those  of  my  readers,  who  are  accustomed 
to  researches  of  this  nature,  to  judge  whether 
the  sums  fixed  on  by  me  are  nearer  the  truths 
than  those  which  have  been  hitherto  adopted 
in  the  most  esteemed  and  popular  works* 

Dividing  the  5445  millions  of  piastres,  among 
the  311  years  since  the  discovery  of  the  New 
World»  till  1803,  we  find  that  the  average  annual 
importation  amoimtsto  seventeen  millions  and 
•half  of  piastres.  From  the  historical  researches 
'  which  it  has  hitherto  been  in  my  power  to  make^ 
it  appeajrs  to  me  that  the  treasures  of  Amenai 
have  flowed. into  Europe  in  the  following  pro' 
gression. 

♦  iri,166,77S,322  Sterlings 
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Periods, 


H9^2— 1500 


Average  an 
nual  impor- 
tationcfgold 
&  silveffrom 
America  in- 
to Europe. 
Piastres. 


f^ 


TTRTTT 
154.5— 1600 


Î  iUinet. 


relative  :toU>e  Hi§torjof  the  ) 

|-ai  «Wi/vl       .    ^, 

Discovery  of  the  West  India  Is- 
lancU;  Gofd    washing    places    of 
Cibao  ;  expedition  of  Alonzo  Nino 
to  the  coast  of  Paria;  voyage  of 
250,000  Cabrai.  ,,The  fleets  did  not  arriv» 
1  i^. every. year  in   Spain,  and  that  oï^ 
nayj   .f  XHando  was  considered  as  immense- 
ly rich,  though  it  was  only  laden 
with  2560  marcs  of  silver. 


trifir 


^■*  nt^. 


V.!'*f*ï:fff 


4i  d^iUif  -ilkii; 


tnmt    kii 

1600—1700 


xifH:yuitltJ4  ^J«i    mi     i 


AV. 


The  Mexican,  miaes  of  Tasco, 
Zultepeque^  and  t*achucà  wrought; 
Peruvian  mines,  i  of  Porcb,  Car  an* 
«  (W\  nm'^^»  Andacava,  Oruro,  Ciirabay^, 
:5,i;wu,uuu and  Chaquiapu  (or  la  Paz  ;  spoil 
tit  Tenochtitlan,  and  at  Caxamai-ca;  ^ 
and  Cu/.co  ;  conquest  of  Choco  an^  ■ 
Antioquia.  '^ 

Mines  of  Zacatecas   and  Gué- ' 
naxuato  in  Npw  Spain  ;  Cerro  del- , 
Potosi,  in  the  Cordilleras  of  Peru  ; 
tranquil  possession  of  Chili,  and 
the  provincial  internas  of  Mexico. 

The  mines  of  Potosi  begin  to 
get  exhausted,  especially  after  tt^e 
middle  of  the  17th  century;  but 
the  mines  of  Yauricocha  are  dis- 
covered. The  mining  produce  of  I 
New  Spain,  rises  from  two  to  ûve 
miUions  of  piastres  per  annum  ;  the 
gold  washing  places  of  Barbacoas  , 
and  Choco. 


11,000,000 


16,000,000 


-r^-»     V 


1700—1750 


The  alluvious  mines  of  Brazil 
wrought  ;  Mexican  mines  of  la  Bis- 
caina,  Xacal;Tlapujahua,  Sombre- 

22  500  000 '^e^®»  and  Batopilas;  importation 
of  gold  and  silver  into  Spain,  from 
174^  to  1753,  at  an   average  i^ 

M.        '        niillions  of  piastres  annually* 


vol-  III. 


2  F 
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'     ?^fîp4?f! 


itionoficolcl 


iiroiâ 


America  in- 
to Eiyope. 


fetatti»  t*«hw  HMMr-oTtfae  Mines. 


r  "UU  f4naA  lélfte  kplemUrof 
TbM^mhenfValencifmairnMight; 
(ige«««i7  of  the  mineé  ofCatoree, 
'    •^•Cerro  de  Gvtigmci  imh 

totnmb  die  ocNnotea 
iéûi  ocatmy,  491 1 


•Wi  lîfeVël'ï^adV  re^irjced  that    the   pw»- 
p<Mài»,JMfeVdeik..goldi.aad  .  «Wer   which    was 

gpaduali^  ohaii^edlM»  Mt  1».  It  would  be  of 
iniportànce  to^knovir, ,% -  quantity  of  goW 
wikh    at  «ffiBfeièni  peviods  has  flowed  flwm 

w«  want  aocMMl»  dute.    The  Uttle  which  we 
know  iij  re4w:s4  ^9  tK®  following  fccta. 
TiU  1^A&  ]^i»»e>  had-   received   from  the 

that  perigck'  t»  the  dkeovery  <  tl|«  miMa 
of  Biawrt  ^«?wfe%a  ^fl4.of  the  («veatewith 
ceBtu*y>  the  siWei^  împj^rtédi  exceeded  the  im- 
pQSta|#on  Q!^  goW;  m  th^  proportion  of  «0  «- 
65  to  ^.  I»  the  «««>  half  of  the  eighteenth 
ceotiutjf,  ^«  <jpjwweijwi.n  t)te  p?*ci(H»  met^ 
underwent  an.  extraordjm^jr  revohripon:  the 
piodojce  «tf  tbe  eSmfi  nuiMft  experienced  snàall 
variation;   but  Brazil, Choco»  Antioquia,   Po- 
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{Mijmn  «ad  Obiti,  haVé  fturimlukt  ée  eonâidèrédlife 
«a  qéatftity  of  fiid^  tfast  Stirope  bai  n^i^t  jj^hskps 
.dmimoi  firbm  AnwÉîte  90  Iomtcs  of  w^et  for 
Qoet  Éiaïc  of  gbUb    lA  ttlw  1â$i    half  of  tiife 
-p«8t/cenlai7  tile  aSmr  Hm  ngwàn*  ino^eased  hi 
^he  miarket.    The  §iiiaed  tS  New  S|>aMi   mtp- 
filfifdiSpaid  at  as  ai«cvag:rwkh  two'  miUkiwr  arid 
M  hatf  d  marc»  éf  attTerlRiiiMiaUyf  instead  of 
<dle^  flk  biiiidtèdiftiKMMiid  ^hixM  they  fiimnhbd 
between  1700  and  1710.    A»  tike'  ptt^dooe  of 
pittt  haar^nafcofcitii^ued  to  incfeawrintUe  Mne 
liM^rtîélU.  the   iMoTt  ii/thàt   fram  17i6  «è 
1)86(^  tike  qaaâlit]^  ài^^ci&àmportààiaioVSù^ 
jraatetha  qnâiitî|yt#f  filrer  nupdrted^    ki 
the»  prapoittm  dfi  I  tb  40:  The^  mkiey  <il  NaW 
JBpaiar  hav»  a»  it  wtae   cônalarbtflanceii  Aé 
afecla  wUelr  Oie  àlt^danotTôf  Ihc^  gold  dL 
Btteîi;  wàold  havf  pi^tdfaned.    In*  fewerai  wa 
oal^t  Mil»  to  be  artonisfaidl  ihat  tha  ]mpoitiM 
baliwav  the  faipactlfei  vadaw   ci  gtdd!  atid 
iSter  Sub  net  abin^  twiod  itt  a)  veiy  tféniible      | 
SMtaser' iieicdf diagf  as  om  of  l^ëêë  may  hieve      | 
prepdndëMtédiiitttè  mam  of   atfetal  imported      \ 
from  Aariarioa  iidè  Barope;  The  aecmiÈulatidtf       \ 
tf  iihre»  appeantaillaiwpKMhieedi  its  wilolé  efibcft 

*  VHeggthir  fihtf  A  the  pitypbrtioA  between  gold  and  aifver» 
•WW  VPfllto  19^8  m  1  t»  fiff;  from  naSto'l'MM^  ai 
ii.W»4%^  M.  Qedktoiipiwifcidteiaiiwa  ai>ta»i4 

2  F  2 
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anterior  to  thé  year  1650^  nhén  tke  piiopoitiim 
of  gold  and  silver  wx  m  Spain  and  Italy  as 
1  to  15.  Since  that  period  the  popnlation  and 
.cmninercinl  relations  of  Europe  have  expeneiseed 
such  a  considerable  increase,  that' tfte  vàirw* 
tions  in  the  value  of  the  precious  metals  hate 
depended  on  a  great  nnmber  of  combine^ 
causey  and  especially  on  t^e  eKportatUn»  of 
ailver  to  the  East  Indies  and^  Cbina^  and  ili 
comumptton  in  plate.  .      r   ir- 

If  Europe  at  present  produce»  :  aootordkig 
to  M.  Heron  de  Yillefosse^  215^)00  nprcs 
of  silver  for  5800  marcs  of  gM^  or  40:  maixs 
of  stiver  for  one  mare^f  gold^  it  appeai:s  on 
the  other  hand^  that  iu  the  fifteenih  .and  six-> 
teenth  cmttuHes»  the  proportion  was  more  i^ 
favour  of  thé  silver.  ïhe  prodniof  of  At 
mines  and  gold  waafakig  places  '  jëinihiefael 
in  Grermany  and  Hungary  at  the:  tMiejithat 
the  silver  mmes  were  most  iflocoessfMly  WMoght 
The  mines,  of  Freibei^  alone^:  «vhioktSn  tin 
sixteenth  centui^  yiehfed  oidy  iO^ÛOO  marca 
per  annum,  yield  more  than  dCMMIO  at  pre« 
sent  I  am  iiielined  to  beUeve:  tint,  evcett 
without  the  discovery  of  America,  the j  value 
of  gold  would  have  ri&en  in  Europe. 

Let  us  examine,  before  concluding  this 
chapter,  what  has  become  joi  Û»  treaswei 
drawttw  from  the  New  Continent.  Where  are 
the  twenty  eight  thousand    millions  of  livres 
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tournois,  'which  Europe  has  i'eceived  for 
three-  centuries  from  Spanish  and  Portuguese 
America?  PorbonnaLs  supposed  that  of  27^  thou- 
sand millions  of  livres  which  according  to 
him  were  imported  from  the  one  continent 
into  the  other,  between  1492  and  1724,  the 
half  has  been  absorbed  by  the  Indian  and 
Levant  trade;  that  a  fourth  was  used  in  plate, 
or  lost  in  melting,  or  by  the  minute  division 
in  trinkets  ;  and  that  the  remainder  was  con- 
verted into  specie.  He  estimated  the  precious 
metals  circulating  in  Europe  in  1766  at  7500 
millions  of  livres  tournois  ^,  without  including* 
.  in  this  sum  the  produce  of  the  mines  of 
Spanish  America  since  1724,  nor  the  specie 
existing  in  Europe  previous  to  the  discovery 
of  the  New  World.  M.  Gerboux,  in  an  in- 
teresting memoir  on  pecuniary  legislation, 
has  endeavoured  to  verify  and  extend  the 
calculations  of  Forbonnais.  He  believes  the 
aotoat  existing  specie  of  Europe  amounts  to 
10,600  millions  of  livres  tournois  ff  or  219 
millioins  of  piastres,  and  that  before  1482 
there  were  only  600  millions  or  114  millions 
of  piastres.  | 

It  is  surprising  that    such    an    enlightened 
financier,    as     M.     Necker   should    have   ad- 

•iS306,1«,400  Sterling.     Trans. 
t  1^432,652,992  Sterimg.    Trans. 
^  1^24,489,792  Sterling.    Tr%s. 


Digitized  by  VjOOQ iC 


438      POLïTICiML  BWA¥  OK  TKE       Iwm  it- 

y«nce4  k  1776,  that  tfce  spiecie  of  Wn»ce 
constUqtod  neariy  the  half  of  the  com  of 
Europe,  and  that  the  whole  of  Europe  only 
l>os8es8ed  4id00  millicms  of  hvîrea  tolinuw*» 
in  specie.  The  inacoiirecy  of  this .  a«aertion 
has  been  proved  by  M.  Pemeonier»  hi  the 
Encyclopédie  Mftk^diquCf  and  by  M.  Gerboux 
and  Mf  Peuchet  f.  lode^d  I^.  Necker  himself 
has  greatly  modified  it  in  his  woH^  on  the 
admioistratioA  of  the  inanoes. 

On  the  other  ^and,  thf  estimate  of  ]IL  Gc^^ 
bon^y  who  «dmits  that  the  actual  q^ecie  of 
P]iir(^  amoanto  tq  ten  thousand  sis  hmidr^ 
inilU<Hia  of  livres  Xf  appears  a  gr^at  deal  t^ 
high^  when  we  tnm  opr  «ttentkm  ip*  the 
population  of  this  paii  of  the  wwld*  It  m 
generally  believe  th«t  the  qiumlity  of  the 
preoioQs  metaM  which  circulated  in  anti* 
revolutionary  Francei  is  known  with  «cnmderar 
b)e  certainty  ;  i|nd  on  ^oonfit  pf  the  leswa 
occasioned  by  the  pecuniary  law  (ki  mwicr 
leire)  of  1803,  and  the  destrHctien  of  ^hf 
eolopial  eooaimercfiit  the  present  eireulalnoA  id 

*  j^l83»673,440  Sterling.    JVmi. 

t  Ikwuunmf  Manumn  pciiiique.  T,  u.  ^  9V*  Qer^ 
hu^,  p.  75  8?  92.  PeuO^^  tMiHi^  éfe  la  France^ 
p.  474.  Necker  de  F  admhittration  des  JinoMCU^  T.  iS. 
p.  75. 

*j^438,652|992  Staling»    Ttau^ 
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«^tmltttecl  at  1650  «lillims  of  Uvns  tDUfnon  f. 
if  we.edtiiaate  for  thtft  peried»  the  poffuilAtiim 
at  «6,363^000,  ymuaa  m  livras  fvt  «dh  iiditf. 
bitant.  Kdw  Swof  e  containa  ac4)o»diiig  to  the 
recent  researches  of  Mr.  H(«ttel  18e,600j000  ill- 
babitaiitt,  whereof  R^sna^  Sweden^  Nonfay» 
Denioark^  and  the  Sdaroniah  «tid  SarîBà* 
tian  Mations»  oonstitiite  inore  than  6d  n^libM. 
AHowing  for  Great  Bntain  and  for  thé  West  and 
South  of  Europe,  65  livres  pidr  kiditidual,  aad  foir 
other  eoontries  less  ad¥aiiced  in  ohrilisation  f  ^ 
liyres,  we  diall  find  that  the  toCal  specie  of  En^ 
r^pe  cannot  be  carried  beymd  8603  miUraia  X 
(1637  inilUons  of  piastres)  a  som  alobost 
eqmd  to  the  half  of  the  debt  of  Great  Brkaia  ^. 

*  1^75,460376  Sterling,     trans. 

fin  1800  the  «flecthré  dtfreni^  Off  thé  Ao^fanati  M^ 
ambjT  wis  ^lUmMed  At  4A>  Mr  SO»  nWMè  êf  ÈàAië, 
sdmittiiig  a  fopobtito  of  f^04^OtJO  iofasbiurfnéi.  (HoM 
Statist.  Umriss.  wm  Europa^  p.  »).  How  could  the  AbW 
lUynat  efUmate  the  specie  of  Portugal  at  only  18 
IhOUônt  of  livres,  and  tliat  o^  Brasil  at  âo  millions} 
f'iïàr.  j)Ufaf.,  T.  ii.  p.  4«4  mid  450).  Brazil  contsh^ 
at  prèient  IMr  Htffliona  of  {ihAftàotè^  AdMÉt  tAM  iteM 
lare  1^590,000  Negroes*^  nd.hdir  ooidUl  be sappeae  that 
b  a  coontry»  ifhere  even  the  Indiaifl  ei^oy  more  of  die 
benefits  o/  life  than  in  the  Spanish  Colonies,  and  where 
there  are  very  populous  citieU,  <ynly  ten  livres  per  free 
individual,  when  in  the  northern  part  of  Europe,  we  must 
reckon  from  SO  to  40.7  i  * 

t  i^51,142,800  AiéfKàg.    Ttam. 

^  Planfair,  StaMkêt  B^my.  (ISM-  >.'  $7.)  Thf 
debt  amounted  in  1803  to  562  millions  Sterling;  in  1810 
to  640  millions. 
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Hénoe.  iti  ue  population  n(  Frtpce  is  ftdaaUy 
iki  the  praipoftiop  of  cmeto.fiine  to  thatch  Europe, 
the  quautily  of  precious  metais  which,  it 
4U)titains  is  to  that  which  is  spi^ead  throughout 
'Butc^ie  tsM  to  St.;* 

.    We  haVe  already  seen,  that   the   mines    of 
Asiatic    Russiai    and    Europe»    annually  fur- 
nish a  produce   of  âl    millions    of    livres   or 
Houf  milltobs  of  piastres    per  ahnum  *.     We 
learn  from  tbe  Dutch  authors  that  from  four 
•to  five  thousand  marcs  of  gold  come  annually 
in  dust  irwfï  Cruineâ.  into    Europe.    We   es- 
timate the  jiroduce  of  the  mines    of  Europe 
and  the  importation  i  from  Northern  Asia  and 
Africa,  since    the   discovery    of   America,    at 
only  six  millions  of  livres  per  annum  t  ;  and 
hence  supposing  the   acti^l  specie  of  Europe 
8603*  nodUions^  and  according  to  M^  Crerboux 
diat  vrhich  existed  in  1492  at  600  millionâ,  it 
foilo\rs  that    22,450   millions    of  livres    have 
been  carried  out  to  the  East  Indies,  converted 
into    plate,   and    lost   by    melting*    Dividing 
this  sum  among  213    years   we    find   at    an 
average»  an  ènnual  loss  in  gol<l  and   silver  of 
7ÎÎ  ttiilîioris  of  livies  Î    (13,700,000  piastres). 
It  has  been  alfeady  prQved  that  the    impor- 

*ir84O,000  Sterling,     Tran*. 
X  iflU»8»774.  Sterling...  Tf^MS. 
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lation  from  America  durm^'tbe  same  period, 
amounted  to  92  millions  of  livres  *(' 1 7i  millions 
of  piastres)  per  annum. 

The  time  is  yet  so  recent  since  statistical 
researches  first  be^n  to  be  carried  on,  that 
it  is  impossible  to  know  in  detail,  the  value 
of  the  exportations  of  gold  and  silver  into 
*Asia  in  the  sixteenth  and  seventeenth  centuries. 
We  shall  merely  then  take  &  rapid  view  of 
the  present  state  of  things,  and  obset've'thc 
periodical  flux  and  reflux  by  which  the  prê- 
tions metals  are  conveyed  from  one  continent 
io  the  other.  If  we  recollect  that  since  the 
conclusion  of  the  eighteenth  century,  Europe 
receives  annually  from,  Europe  nearly  80,000^ 
marcs  of  gold,  and  nearly  four  millions  of 
marcs  of  silver  '  Castille  weight,  we  must  be 
surprised  not  to  observe  more  sensible  effects 
from  the  accumulation  of  the  metals  in  the 
old  world. 

The  gold  and  silver  *of  Europe  flow  into 
Asia  by  three  principal  ways  :  1st.  By  com- 
merce with  the  Levant,  Egypt  and  the  Red 
Sea;  2nd.  By  maritime  c(ftnmerce  with  the 
East  Indies  and  China;  and  3rd.  by  the  com- 
merce of  Russia  with  China  and  Tartary. 

T'he  -  commerce  of  the  Levant  and  the 
Northern  coast  of  Africa  requires  a  considera- 
ble quantity  of  ducats,  piastres,   and   Germsui 
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arowBs»  the  exportation  of  wbicK  diminishes  the 
.qpecie  of  finrope.  We  cannot,  howerer,  ^bring 
oorselves  to  estimate  this  loss  at  more  than 
Iwr  millions  of  piastres  per  annum  ^*^  because 
the  balance  of  the  trade  of  the  Levant  is  at 
present  in  favour  of  England  t  to  the  amount 
of  from  two  millions  and  a  half  to  three 
millicms  of  piastres.  Accordii^  to  the  tables 
published  by  M.  Amould^»  tht  trade  was  hi 
1780  from  three  to  four  millions  against 
FraneOé  Spain,  the  nations  of  the  north, 
and  especially  Germany,  are  oblige  to  pay 
.  in  specie  in  the  ports  of  the  Ottoman  empire 
and  the  Barbary  coast.  The  exportation  of 
silver  from  the  Austrian  monarchy  alone 
into  Turkey  and  the  Levant  is  estiaàated  at 
a  million  and  a  half  of  pias^es* 

The  East  Indies  and  China  are  the  coun* 
tries  which  absorb  the  greatest  part  of  the 
gold  and  silver,  extracted  from  the  mines  of 
America.  I  cannot  admit  that  beibre  1760, 
this  absorption  was  eight  millions  of  piastre» 
per  annum§,  and  that    from   ih^t  period  till 

^£9¥>IX0  dterliûg.     1\rant. 

f  Aecivdbg  to  fhe  taMi»  of  M.  flâyMfV  Qviat  himkà, 
gained  vi  WOl^t  ia  her  trad^  with,  th«  L«T|ilit\  j^SQOyOOO 
Slcribgi^  and  ihe  lom  in  ber  tfiide  with  Tudm;  iSOQiMO 
SlsrliBg  {Chmmerçial  AUtu)  18pL  pU  xiiL 

%!)€  la  holmnct  du  àommnee^  IT.  iu«  n.  &• 

I  ir],6(IO,000  SietfioB.    ttaà$. 
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1808,  it  faM  i^radually  diminislied  to  6  itiil- 
lioQa^>.  Although  we  generally  f<Hin  exag^ 
rated  ideas  of  the  loss  experienced  by  Fit^ 
.rope,  from  the  balance  of  trade  with  AiWf 
it  is  not  the  less  certain  that  the  exportation 
of  specie^  greatly  exceeds  the  sum  specified 
by  the  estimable  author  whom  we  have  juflt 
now  quoted* 

The  luxury  of  Europe  at  present»  require^ 
eleyeQ  times  more  tea  than  in  1721;  but  on 
the  other  hand»  the  commerce  with  the 
CQuntriea  situated  on  this  side  the  Ganges» 
has  experienced  a  very  considerable  change, 
since  the  period  when  the  English  formed  a 
great  empire  in  India.  The  maQuCaurtories  of 
Great  Britain  actually  furnish  to  the  commerce 
with  southern  Asia»  ffooas  to  «  the  value  of 
more  than  119460,000  piastres  per  anpumfi 
According  to  the  valuable  information  contained 
in  the  T]:avels  of  Lord  Macartney|,  the  Eur 

*  GerhoÊtXf  p.  36  snd  70.  ConBuk  also  the  researches  of 
Af.  Gamier  req^ecting  the  commerce  of  India,  ift  Mi 
CéoMnentary  on  Smithy  t.  v«  p.  361 — 375,  and  Taze^  p. 
1^^— ISO» 

t  Pla^aif^i  Chni.  HL 

X  MacartneyV  tfsireb  (French  Edh.%  vol  2«p-.4T  and 
58.  By  the  table  given,  page  73,  thé  knportètion  of 
iDver  by  the  English  East  India  Cotnpany  wotdd  '  only 
hare  been  fhmi  17T3  to  1795;  jeS,67i^,(Xto  StcrUng  (f 
vahie  die  pooad  sterKbg  at  ^^rj*  piastres,  or  é69  sotls 
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igWsh  imported  into  Canton,  in  1725,  in  thé  pro- 
duce of  their  own  manufactories  and  Indian 
•goods/ to  the  value  of  4,410,000  piastres.  They 
received  in  retura  Chinese  goods  and  produce 
to  the  value  of  6,614,000  piastres.  Suppo* 
sing  the  balance  of  trade  with  China/  to 
have  been  more  unfavourable  for  the  other 
nations  of  Europe,  than  for  the  English,  we 
might  estimate  the  importation  of  the  preci- 
ous metals  into  China,  by  Canton,  Macao, 
and  .  Emoui^  at  an  average  of  4  or  6  millions 
of  piastres  per  annum*.  In  1766  it  only 
amounted  to.  2,688,000  piafidresf. 

Let  us  examine  more  narrowly  the  state  of 
the  trade  of  Canton.  Lord  Macartney  in 
1705  valued  the  quantity  of  tea  purchased 
by  all  the  nations  of  Europe  only  at  34  mil- 
lions of  pounds,  of  which  the  English  alone 
took  20  millions.  But  according  to  the  inter- 
esting information  communicated  by  M.  de 
Sainte  Croix|,  there  was  exported  from  Canton  : 

looroois).    Author. 

Thetuthorin  a  note  to  psgel6t  estimstfihe  Em^ 
duBing  St  S5  sous:  now  SO  thillingSi^jeinSQO.iOHi, 
Tram. 

*  if840,000,  or  dlflSOfiOQ  Sterling.  Tram. 

t  FcydEgr  cammerdid  et  poiàigue  aux  Indu  Orientdn 
far  M.  Fdix  Renouard  de  Sainte  Croix,  1810,  t.  iii.  p.  159, 
161t  and  170.  The  price  o£  a  pic  or  pickle  of  J^ 
lea  al  Canton  is  from  12  to  15  tads  (at  7  francs  41  cent. 
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Yean. 


BràU  the  Nations 
of  Europe»  and  by 
the  Anglo  Ame* 
ricant. 


In  18Û4> 
1805 
1806 


Average  Year. 


Ajpiçkle  beingl 
IzO  '  pounds,?- 
JFr6iichwelght.3 


41 1,149 
353,480 
S57,506 


pickles 


^74,0*5 


44,885,000  Ub. 


By    the 
alone. 


English 


279.063  pickles. 

245,081 

258,185 


260,756 


3 1, 290,9001b. 


1^  exportation  of  tea  has  then  increased 
befeiraéw  1796  and  1806  more  than  one  fourth. 
Yet  we  can  hardly  admit,  that  the  loss  of 
specie  annually  experienced  by  Europe,  in- 
creases in  the  same  proportion  :  for  the  im<^ 
portatîon  of  finglish  woollen  «txifb  alone  into 
fiSiina,  Î  raftr  from  600,000  piastres  to  3  mi!'; 
Kdns  of  ptantres,  between   17S7  ttnd  1796.     ' 

iAcoofding  to  M.  de  Guignes^  who  had  thtf 
Migular  ^ood  fortune  of  penetrating  into  thtf 
iotevior  of  China,  the  quantity  of  specie  im- 
ported into  Canton  by  the  English,  did  notr 
aamant  in  1807,  to  more  than  3  millions  ^f 
piastres.   If    Great  Britain  did  not  possess  a* 

the  tad).  Other  sorts  of  tea  are  much  dearer  ;  the  cang-' 
fi>tt  costs  from  25  to  27  taels;  the  saoutchoa  costs 
from  40  to  50;  thé  haysuen  from  50  to  60  fDes  Guignet^ 
Voyt^  ^  PMfh  V  ill.  p.  248.  E]^hemeridet  geop.  iê 
M.  de  Zach,  1798,  p.  179—191.) 
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considerable  part  of  the  £aift  Indies,  her  loss 
m  s|)^ie  woold  be  nidr^  than  doahted;  for 
nearly  4  millions  of  piMtees  are  annually 
paid  to  the  CSunese,  by  die  comment  from  ' 
one  part  of  India  to  another^  that  is  to  say 
by  the  eottoit  of  Surat  and  Borhbay,  by  the 
tin  (calin)  of  Malaoca,  asd  by/  the  opium 
of  BengaL  The  Dntob  paî4-4heîr  haknce 
with  1^300^)00  piastres,  th^  Swedes  atitif  the 
Danes  together,  with  a  millttm^«  France 
from  1784  to  1S0&  Idst  ift"  geacnû,  in  her 
RomBMorce  with  the  Sast.lndiM^  at  .a»  awtf%e 
6i9|88;p00  liiimit€ionioii,.ef  V^T^flDBTf  jfin^tnë 
These:  partial  data  agree  tety  weU-.  wilii  ifii 
gcaieral  vesalt  which  we  .finedricm  «faova^  Aw 
tbet  exportation  of  silyer  ¥ito  Ghina. 
«  It  is.  «hore  cNiffii^iA.  to  eMitaiate  IheiloMr  Mi^ 
pfsij^enced  by  Skirope  in  hor  relationaswitt 
the.  whola  ^  Jkm,  from  fho  *  ûommèoc» .  hf 
itm  Cape  o^  G«ad  Hojpe.  lliat  pwt'  a£  the 
kitt  ai^licafa^^  to  Ihe  conmince  e^  ihB  '^m 
gjybh'  waa  in  1800>  «aococ&g  to  the  tesenrchM 
t£  M.  PlaylSaiet  2,SèOOfiûO  Btarimg,.  -or 
ti^aUW)  piastres^  It.  ^ .  true  tààt  «hé*  smw 
«illmr  estimate]^  the^  Tahte  of  tfta  expoits^ftoM 
all  Hindostan,  at  30  million^  of  piastres;  but 

•*i)eGuigne$,  îii.  p,  306, 207,  210,  215. 

f  Amould  de  la  Balance  du  Commercej  t.  ijL  N^  IS* 
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thi»  Tâst  cMUvtay  sot  oiity  gains  in  its  com- 
flMvce  wità  Bwop«v  ^«t  &ls^  in  H^  eommerce 
iMth  ^e  odMr  parte  of  Western  Asia,  and 
tàe  'MaHdhi  m  its  iiicinity.  WbUe  ire  ac- 
1itio)vrtedg«  the  great  oneertainty  of  these  caF- 
cQ^ions  of  Mance,  and  national  acconnts, 
we  art  ftreed  to  réenr  to  them  to  obtain  re- 
sult» whieh  approach  the  tntth.  it  appears 
from  Ûtt  infomation  just  given,  that  the  6x^ 
jportatAtn  of  gold  and  siher  from  Europe,  by 
the  way  of  ihe  Cape  of  Good  Hope  amounts 
to  mor^  than  17  millitos  of  piastres.  In  diis 
eatcnlalion  We  have  attended  to  the  prescfrit 
state  of  tike  taule  of  Bfadagascar,  Mokka, 
and  Bassora,  as  well  as  the  auriferous  cop- 
per of  Japan,  supplied  by  the  Dutch  trade 
to  Nagasaki^,  and  the  treasures  which  the 
savants  of  tlie  Bast  India  Company  bring 
Arom  Bengal  into  England.  These  treasures 
were  valaod  by  M.  Dundas  at  more  than 
4  millioas  of  piastres  per  annum. 

K  a  pert  of  China  should  hare  the  mis^ 
fbitnne  of  being  subjugated  by  some  warlike 
nation,  which  was  at  once  mistress  of  Mexico» 
Peru,  and  the  Philippine  «itodiq^  thireonqnest 
would  occasion  a  smaller  t^jBux  of  the  (p^ 
cious  mjG^s  in^  AjtuexicA  or  Suroj^j^  than 
we  are  generally  indjioed.  1|0i  beliava^     We. 
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see  from  the  accounts  of-  Hacajiney,  Barrow, 
De  Guignes  and  otker  intelligent  travellen, 
tl^t  gold  and  sitver  are  not  iVK>re  common 
in.  China,  th^n  in  the  greatest  pdrt  of  the 
«ountries,  of  Europe.  The  anmial  -rer^npe 
of  the  9tatç,  i^  no  dou][)t  estimated  %i  1584 
milUons  of  IVaîMîs*  (30.1,714/)00  piartres)t;  hut 
the^  grea^r  part  of .  tfiis  sum  i»  p^i^  i^  the 
produce  of  the  soil^  ^nd.  Chinese  iddustry; 
and  according  to  M;  Barrowt»  4^ .  <)ttiiiititj 
which  enters  Pekm  in  specie  .ana^aUy,  only 
aoaounts  (o  30  millip^  of  ounces;  of  .silver, 
w|)ich  are  esiimated  at  02^14,000  ]pi«0tro& 
The  Chinese  believe  that  large  sums  are  an- 
nually  sent  to  Moukden,  the  capital  of  the 
country  of  the  Mantchowk  Tartars;  but  this 
opinion  is  not  founded  on  facts^  Seyeral 
mandarins  are  in  the  possesion  pf  im-* 
mense  wealth.  The  prime  ministçr  of  the 
Emperor  Tchienlong,  was  stript  of  10  mil- 
lions of  taels,  or  74,000,000  livres  tommois§ 
in  specie,  which  he  had  accumulated  by  ex- 
tortiontt;  but  the  emperor  is  very  frequctttly 


«.J:64»655,000  Slerliiig.    Trùm. 
f  According  to  Lord^Mdcartofy  ;  710  millions  acoordiof 
to  M.  De  Guisnes.  t.  iiL  p.  102. 
X  Barrow's  Ti^Yels  (French  Edit}  UiLp.'l98. 
§  £Sfi¥)fil6  Steriing.  Tram. 
g  Barr^Wf  t.  ii.  p.  17S. 
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in  yit^M  of  manefé  Wiiat  Bilropé  k>se#  i« 
the  bidance  of  trtde  wkh  Chm^,  k  i»préàé 
•over  a  greiit  population  ;  a  colisiderablë  quaii^ 
tity  of  gold  flÈnd  silver  it  coirrerted  into 
yntt  and  leaf*;  thé  accmDQlalioa  c^  specie 
is  very  slow,  and  has  scarcely  beg^  to  hë 
felt  wHhin  âw86  twenty  years^  m  Bh  increase 
of  the  price  of  conMnoditiest. 

There    remains    tar  be  considered    a  third 
way   for  the  exportation  of  tie  ptecious  me* 
tals  from  Europe  into  Asia,  that  which  is  car- 
ried by  the  Russian  trade.    We  learn  by  the 
tables  published  by  the  Count  de  Komanzof, 
tha/k   the    importation  from    Chtnat  into  the 
government  of  Irkoutski  waS|  from  1802  to 
1805^     at     an    average,    to    the    amount   of 
2,035,900  roubles  in  tea,    and    2,434,400    in  . 
cotton.    In  general^    the  balance  of  trade  of 
Russia  with  China,  Bucharia,  the  country 
Khiva,  and  the  banks  of  the  Kirghiskaisaks, 
.  Was  in  favour  of  the  Russian  Empire,  during 
the  same  period,  more  than  4,2 16,()00  roubles 
per  annum];.     We  see  from  these  data^  that 
in  estimating  the  contraband  at  a  sixth,  the 
èxpoi^tîoii  of  specie,  by  means  of  the  Cas« 

^  Macmrtfuyf  vol*  br.  p.  S86. 

I  TMm  é^'Ommteè  A>Sw^  de  Rkiité^  ifans: 
lâtedbyM.  Pfeifiër,  1809^  tàmi  SfwO^fO.  OèvàHui% 
Nord  Utiermre,  1799,  i^  tip  ^ 

VOL.  III.  %  Q  -    . 
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pian  sea^  Caucamsi  .Orenburg^  Tobolsk, 
Tomsk,  Irkoutsk,  and  Kiachta,  cannot  amoont 
to  more  than  4  millions  of  piastres. 

We  have  ascertained  tlien^,  from  sources 
which  must  be  ccmsidered  as  the  best,  that 
of  the 

43,500,000  piastres  which  Eur<^  at  present 
receives    annually   from    America, 
there  flows  nearly 
4,000,000^  into  Asia,  by  means  of 

the  Levant  trade 
17,600,000,  into  Asia,  by  the  Cme 

4,000,000  into   Asia,    by  the  wi^ 
I    of  Kiachta  and  Tobolsk 

18,000,000  gold  and  silver  of  Amei^jca,  which 
remain  in  Europe 
We  must  discount  from  these  eighteen 
millions  of  piastres,  or  94,500,000  livres  tour* 
noisf ,  what  is  lost  by  melting  down  and  dis- 
sipated in  a  num)>er  of  small  jewels  and 
trinkets,  as  well  as  what  is  used  ih  plate» 
lace,  and  gilding.  It  was  ascertmned  at  the 
mint  of  Paris,  that  from  1709  to  4759,  Ae 
in^prease  of  plate  was^in  the  proportion    of   1 

*  See  the  dcetch  of  a  nuç, .  adubit^s  the  flax  mè 
reflux  of  the  precious  aietak  firom  one  ooatinoBt.to  this 
other,  in  the^f^das  tO(  this  vfork.     ... 
'  t  i«S,780,obo  Sterlipf^  ..^Çnww»    - 
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to  7.  M.  Necker  thought  himself  warranted 
in  estimating  previous  to  1789^  at  4  millions 
of  piastres^  the  amount  annually  consumed 
in  jewels,  lace^  and  embroidered  stuffs  manu* 
factured  in  Francef.  Part  of  these  metals 
was  evidently  derived  from  melting  down  thd 
old  plate  and  lace  ;  however  the  annual  con^^ 
sumption  by  the  goldsmiths  of  ingots  of  silver» 
is  very  considerable^  ;  and  when  we  add 
what  disappears,  from  transportation,  and  the 
friction  of  daily  circulation,  we  may  estimate 
with  Forbonnais,  and  other  wilters  on  poli- 
tical economy,  that  the  quantity  of  precious 
metals  which  disappear  in  Europe,  or  which 
are  converted  into  plate  and  lace,  amounts  to 
a  third  of  the  total  mass  which  is  consumed 
by  the  conunerce  with  Asia,  that  is  at  si^ 
or  seven  millions  of  piastres  per  annum;  On 
the  other  hand,  the  mines  of  Europe  and 
Siberia  furnish  annually  nearly  4  millions  of 
piastres.  According  to  these  catculaticms,  which 
fnmi  their  nature  can  only  be  approximatei  the 
increase  of  the  gold  and  silver  currency  of 
B«irope  appears  only  to  be  fifteen  millions  of 
piastres,  or  78|700»000  livres  toumois§.  T)i08# 

•  iTSeOiOOO  ScerUng.  Trtnu. 
.  t  ^!wbr»  t  ML  p.  74,  AM0A#f>  p*  49»* 
X  '$m«a,tiùp.60aiid79. 

3  €^  2 
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persons  i^lio  haTe^  hmg^  inhabîtied  tke  iioi4k 
aud  east  of  Europe^,  and  attentivelj  fbUowed 
the  progress  o£  civilizatiaik  ameng  Ike  fewest 
classes  of  the  people  in  Poland»  Norway,  and 
Russia»  will  entertaÎR  no  doubt  of  the  reality 
of  this  accunmlatioii  of  specie.  Its  efieets 
musjt  be  scarcely  perceptibH  because  the 
capijbal  of  all  Europe  is  only  increased  at  die 
rate  of  one  per  c^at.  per  annmn. 

The  view  which  we  have  exhibited  in  this 
chapter^  of  the  present  state  of  the  mines  ol 
the  New  World,  and.  of  those .  of  Sfteitico  in 
particular,  ought  to  lead  us  to  entertain  a 
Aread  of  the  rapid  increase  of  the.  sum  of 
representative  signs,  when  the  EEighlanders 
of  North  and  Soutli,  America,;  shall  gradually 
Fouse^  frpm  their  profound  lethargy^  in  whiehi 
they  h^ve  so  long  been  plunged.  It  would 
be  remote^  from  the  principal ,  object*  of  this 
work,  to  discuss  whether  the  interosts  of  so- 
ciety  would  feajly.  suffer,  from  this-  aasnmu- 
ijjition  of  specie.  It  13  sufficient  ioi  tfai8;|>b€8 
t^,  o^erye»  thutf  the  dangior  is  not:  sa  {preal 
01^  iX,  atqpi^i»  on  a  fir^ft  vi^w^  beeanser  tibe^ 
t]|^t!^  of  cpmni^dities  wèieh  enter  into 
commerce,  and  which  require  to  be  repre- 
sented, increases  with  the  numberc  c(f(  repre- 
sentative sig^.  ^he^  priicia  of:  grf ilk  it^  itf  tirw, 
has  tripled  since  the  trèararés'  of»^  the  New 
Continent    were  poui'ed' Wa  1tei    old:   .  Thfy 
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EÎK,    whieh  :wa$    oot  felt  tiil  die  iriidâlè  ^ 
(àe  .16th  oenti^ryi»    took  plate   saddMiy  l>e^   / 
tweea  1670  ««d  1695^  -«Om   tk«^  >  sHtr»    t>f 
Poto^  Por0o^  Ta0co>  Zacittecas,  irdA  Bsiehffi^ 
ça»   Ji>egai^  -ta    flotr  tkronglioiit   «U'tpaitir  isf 
Ëarf^.    B^  between  tènÉ  iKneralble  )^i1od 
in  the    history   of  commerce,   till    16^,*  tl* 
discovery,  of  the  mines  of  America,  produèed 
its  whole  efîect  on  the  value'  of  money*    The 
price  of  grain  has  not  in  reality  risen  to  the 
present  day;    and  if    the  contrary  has  been 
advanced  by  several  authors,  it  is  from  their 
having  confounded  the  nominal  value  of  coin, 
with  the  true  proportion  between  money  and 
commodities. 

Whatever  opinion  may  be  adopted  as  to  the 
future  effects  of  the  accumulation  of  the  re- 
presentative signs,   if  we   consider  the  people 
of  New  Spain  under  the  relation  of  their  com- 
mercial connections  with     Europe,  icannot  be 
denied  that  in  the  present  state  of  things,  the 
abundance  of  the  precious  metals,  has  a  power- 
ful influence  on  the  national  prosperity.       It 
is  from  this  abundance,  that  America    is  en- 
abled to  pay  in  specie,  the  produce  of  foreign 
industry,    and  to  share   in  the  enjoyments^  of 
the  most  civilized  nations  of  the  Old  Conti- 
nent*   Notwithstanding  this  real  advantage,    it 
is  to  be  sincerely  wished,  that  the  Mexicans, 
enlightened  as  to  their  true  interest,   may  re- 
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ppI|Qe|.,that  tille  cmly  capital  of  whii^  the  value 
in^reaaes'  with  time,  consists  îb  the  prodnce 
of  agrij^ltiiret  and  that  nommai  weahh  be- 
comes iHnsory,  whenever  a  nation  does  not 
possess  those  raw  materials,  which  serve  far 
th$:  subsistence  of  man,  or  as  employment  for 
hÎ9  industry. 


Digitized  by  VjOOQ IC 


-     BOOK  V. 

STAlV    ÔF    OtHX:  MANITFACTUREs'aKD  CQM* 
M£BClS    OF    NSW  SPAIN. 


CHAPTER  XIL 


MatuiflAtuting  Industn^Cotton  Chth-^H^coOen^Cegars^ 
SodM  aâdSoap-^Pijwier^^Coin'-^ExAange  ùf  Proéuctiont 
m^ItUern^  Camkwrcô^Rgaiê  ■  Fcrdgm  Commerce  by  Vera 
CruM  jend  Acifulco^Oi$(adei  to  that  Cammerca-^Yettam 
Fever» 

If  we  consider  the  small  prog^ress  of   ma» 
BUfttctUTes  in  Spain,  notwithstanding  the  nu* 
meroos  enconragements  which  they  have  re* 
ceivedy  since  the  ministry  of  the  Marquis  de 
bt  Ensenada,  we  shall  not  be  surprised  that 
whatever  relates  to  manufetctures  and  manu* 
facturing    industry   is    still  less  advanced  in 
Mexico.      The  restless  and  suspicious  policy 
of  the  nations  of  Europe^  the  leg^ation  and 
colonial   policy  of  the  modems,  which    bear 
very  little  resemblance  to  those  of  the  Phé- 
niciens and  Greeks,  have  thrown  insurmount* 
able  obstacles  in  the  way  of  such  settlements 
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as  might  secure  to  these  distant  possessions, 
a  great  degree  of  prosperity,  and  an  exis- 
tence independent  of  the  mother  comitry. 
Such  principles  as .  pi^fçfî^  the  rooting  np 
the  vine  and  t^he  olive,  are  not  calculated  to 
favour  manufacture..  A  colony  has  for  é9ff»f 
been  only  considered  ^  J^IS^fpl  to.  the  parent 
state,  in  so  far  as  it  supplied  a  great  num- 
ber of  raw  materials,  and  consumed  a  number 
of  the  commodities  carried  there  by  the 
ships  of  the  mother  cpuntry. . 

It  was  easy  fbr  different  ~  commercial  na- 
tions to  adapt  t)ieir  Q9l^niaL  sy?^m  i»  Uh 
teiids  of  small  ^xtent^  yr,faaMyieg  ^istftblîalied 
on  the  «mst  of  «  eoatîtoi^-  1^  4AlnMtBiits 
of  Barbadoes,  St.  Thomas,  n>r  JFatnait^,  are 
not  sufficiently  numerous  to^  possess  a  great 
number  of  hands  far  the  mann&ct^e  çf  opt- 
ton  cloth;  and  the  position  of  l^hese  i^lan^s^ 
àt  all  times  facilitates  the  exchange  of  ^eir 
agricultural  produce,  for  the  manufi^ptur^  of 
Europe. 

It  is  not  so  with  the  continental  possessions  lof 
^ain  in  th^  two  Americas.  Mexico  beyond 
the  28"^  of  north  latitude  contains  a  breadti^ 
of  350  lei^es.  The  tabW  land  of  New  Gre- 
nada conununicates  with  the,  port  of  Caxv 
thi^ena  by,  means  of  a  great  river  diffiffpU 
to  ascend.    Indw^y  w  twakroed  whw  tpwn$ 
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of  fifty  i^mI  sixty  4:brafa«d  kihabitajrt»  «re  si- 
tuatefl  09  tht  tidg^  of  mountains  at  a  great 
diatomce  from  J^b^  isoaat;  idies    a    popidatioii 
vf  «eypri^;  iB|i}lifHi$  C9»  only  receive  Bopopeaii 
good3rt>y  l^iH^i:tli|g  ilmm  on  Urn  bada  of 
mnleSf  ibr  t]^««pMe.:of.  ftrie  .  oc   nx    moAtlMi 
tl^oi^li  iiprieats  an4  4$B^lrts,     The  sew  colonies 
weFe  no^ie^bliahed  famoog  people  >akDgedi€# 
bjtr^nt^iM»;    B^ofi^  tlpi^    wrival  ^f  the  0pât 
niar^Si  [tk(^^  J^Wk^  mi^e  already  dotfaéâ^    ta 
the  Çpi^meï:*^»  f)f.  M^eo,  Pent;  and  Quito^ 
Men  wi^o  ^jtiew^^h^pr^iMMi  #f  ^veaving-  4!i0ttoit 
or  ffpil^i^g  tlie  ^1^1  0^'  th»  Uanos  «nd  '  Vi^ 
cmias  i9^ere  ^n^ily  t^fi^gbt  t)»  mannftictiure  eMh  j 
and  thi»  pmix^itwpffr^  ww:é9it$kiiAB^  at  Cozed 
in  l^erx^^mà  ^ezç^p^  yi  Mexioo,  a  few  yeari 
^fter  t^e.  cpm^ff&ff.  of  it^cil^   oo«Btt»ies  Jon   làé 
i]Dti:odu^ii(«^  pf  J^n^p^^A.  ^ép  into  iAmenea. 
Thp. l^fs  of  Bpum  fry  UAÂag  Aé  title   of 
^ii^  pf  tl|e  Ipd^^  hf^^  mwideredtheae  dis- 
tant fo^fn^m»   V^t^^  W    intégral   parts   of 
their  monftrcby»  as    proyèioea    dependent    on 
the  crown  of  CafrtjUe»  thim  at  colonies  m  the 
sense  attached  to  this,  word  since  tlie  sixteenth 
cmtwry,  by  the  copunmrcial  ngtiens  of  Ewope: 
They  e^rly  perceived  that  those  Tast  coantries, 
^i  wb^ch  the  cofMsat  is  less  inhabited  lliaii  <he 
«iltiriw»  coiild  mt  k»  governed  ii)Le    islands 
iK^a^red  in  the  JMJlMtic  Oneaaj   and  ^m 
t^iese  cirpmns^^nces  the  tcamt  of  Madrid  ^as 
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compiled  to  have  recotirse  to  d'less^  prohibitory 
tijrtem^  9Xid  to  tolerate  ivhat  k  W«Ls  Wùable  to 
prevent.  Hence  a  more  eq«i»table"iefMàtioiJ 
has  been  adopted  in  that  cottriir^  t^iari' "fliat 
by  nrhichtlibe  greatest  J)airt  of'the  otiKef^ëoîonîes 
ù(  the  New  Contin<ent  is  gmemeA?  ïti  thé 
latter  for  example^-  it  i»  ricft  '^rmittëÔ  to 
refine  raw  sugar;,  and  th!e  propHètàr  *  ot  ' a 
plantation  is  oblijipBd  to  pnrchtaise  the' produce 
rf  Ins  ù9h[k  soil,  from  »  th<é  maUnfaUiirér  bf  the 
mother  iconnlirj.  No^law  prohibitrtîiëVèlSniàg 
of sngniim  the  possessi^aaf^^pann^h'i^enca. 
If  the  goremirient-  dees  not  enconmg^  ma- 
piilactures,  and  if  i€  even  '  emplby^"  tn^ired 
mean»  to  prèventttike  establtshfaieirii' 'of 'those 
»{  silk,  paper,  and  ery8tal;W  thé' 'other 
hfinAf  no-  deoree  of*  'Ae  audience,  rili''  royal 
ç«6Ma,.^olaresthat  these  manufiàcttirèé 'bught 
-^jot  ti>  exist  beyond  sea'.  In  Ûie'Cdlbnies^  as 
well  as  eVery  where  else,  we' must  not  con- 
found the  spirit  of  the  laws  with  the  jK>licy 
f(f  those  by  Vh<wn  they  are  administei^éd; 

Only  half  a  century  ago>  two  citizens,  ani- 
novated  wiUi  the  purest  patriotic  zeal,  the 
Cit>unt  dé  Gi}0(D,  and  the  Marquis  de  Maenza^ 
conceived  the  project  of  bring^g  over  to 
Qtiito»  a  colony  of  workmen  and  *  artizans 
from  Europe.  '  The  Spannsh  ministry  effected 
to  apjdaud  thdr  zeal,  and  did  not  think  proper 
to  refuse   them  the  privilege   of  establishing 
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maiiiifttctories;  but  they  so  amtiriTed  to  iietter 
the  proceedings  of  these  two  enterprizing 
men,  that  they  at  last  perceived  that  secret 
orders  had  been  giren  to  the  viceroy  and  the 
audience  to  rmn  their  undertaking,  which  they 
vohmtarily  renonnced.  I  eould  wish  to  believe 
that  snch  an  event  wonld  not  have  taken  place  at 
the  period  when  I  resided  in  these  countries; 
for  it  is  not  to  be  denied  that  within  these 
twenty  years,  the  Bpanish  Colonies  have  been 
governed  cm  more  enlightened  principles. 
YirtaoQs  men  have  from  time  to  time  raised 
their  voice  to  enlighten  the  government  as  to 
its  true  ii^rest  ;  and  they  Imve  endeavoured 
to  impress  the  Mother  Country  with  the 
idea  that  it  would  be  more  useful  to  encourage 
the  manufacturing  industry  of  the  Cokmias, 
fJi^MT^  to  allow  the  treasures  of  Féru  and  Mexkîo; 
to  be  spent  in  the  purchase  of  foreign  com*- 
modities.  These  counsels  would  have  been 
attended  to^  if  the  ministry  had  not  too  fire* 
quently  sacrificed  the  interests  of  the  nations 
of  a  great  continent,  to  the  interest  of  a  few 
maritime  towns  of  Spain;  for  the  progressof 
mamifactures  in  the  Colonies  has  not  been 
impeded  by  the  manufacturers  of  the  peninsolat 
^  quiet  and  laborious  class  of  mm,  but  by 
trading  monopotists,  whose  political  influesM 
is  favoured  by  great  wealth»  and  kept  up  bf 
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a  thcHTOlisfa   knowledige    of    mtrigne,  wad  ièe 
nuoDEventary  wnnto  ef  tlie  oouri. 

Notwidifltaiiding  aU  tliese  obstacles  the  ma-  . 
Bvrfactores    have     noi  been    preveiîted    Arom 
maUn^  aome  fMragrws  in  three  centuries,  chùîng> 
which  time,  Biâca^rBni,  Cktaloman,  Asturians 
and  YalendaaiG^ha^e  «etded  in  the  Nevr  W<^d, 
ai:id  carried  there  the  iiidnstry  of  their   native 
proif  inces.    The  «am&cftaiDeb  df  eoarae  ètûSk 
can  every  iwhete  he  carried  iià  at  a  low  rate, 
whw  raw  matmala  are  found  in  abondance, 
and  iwhen  the  price  of  the  goods  of   Eorope 
imd  Omfldtal  Aaia  is  so   niiieh  «creased    by 
owritf^»    In  time  of  war,  the  want  of  com- 
Winieation  wâth  the  Mother  Country,  and  the 
afgnkÉîon&prohâbtting  icommevce  with  nentrals^ 
)»av»  laboured  the  establiafamait  of  iMiiufiMtares 
Ipf  ôdtieoe0,dine  doili,  and  vdiateveris  connected 
wvth  the  Mfinements  of  Inxary. 

The  vttlue  of  the  prodace  of  the  maao-» 
faeturttg  industry  of  New  Spsdn  is  estimated 
U  Mven  or  eight  millions  of  piastres  per 
aramm^é  In  the  Inteadaacy  of  Gaadalaxara 
oettim  and  wedi  were  exported  till  170$,  to 
mwitain  the  activily  of  the  mannfiuitiiMs  of 
pÉaUa^  Qtmretaroi  and  SaaMigpwl  el  Grande. 
I  6ihc8  that  period,  maBufiurtôries  have  been 
eiÉdidished  at    Gtiadalaaara,   Lagos,  and  die 

*  If  1^70,000,  or  1^1,680,000  Sterling.    Tram. 
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ndghbouring  towns.  The  whole  intôndaney 
wUch  <;ontaûis  more  &an  680^000  inhabitaot^ 
and  of  which  the  coaat  i»  washed  by  the 
Soath  Sea,  rapplkd  in  1802  ^  cotton  and 
woden  maaufaietares  to  tlm  value  of  1^1,300 
piastres  ;  tanned  hidiss  to  l&e  vabie  oi  41%900 
pifijstres}  and  soap  to  the  amount  of  268,400 
piastMs. 

We  have  alteivdy  proved^  speiddng   of  die 
different  varieties    of  goss^um^  cultivated'  in 
the  wai»a  and  temperate  regions,-  the  iin|KNr* 
tdace    of  native  manufactiures    of  coMoi^    fbs 
Mexico.     Those  of  the  intendanicy  of  Puebla 
furnish  annually  in  time  of  peace,  for  the  in-> 
terior  commerce,    a  produce  to   the  value   of 
1,500,000    piastres*     However  this  produce  it 
not  derived  from    consid^able   maiiafaGtumfSy 
but  from  a  greftt  number  of  I^mihm*  {tehre»,  di 
(^odon)    dispersed  throughout  th^    towns   a$ 
Puebla  de  los  Angeles,  Chdulai  ]9biex0eii|gO4> 
wd  Tlascala.    At  Queretaro»    ar  coiiside|na^% 
town*  situated  on  the  road  from-  Mexioo  to  Guar 
naxuatoy  there  is^  annuallf  ccmmua^d:  SOQuQOO^ 
pounds  of  cotton,  in^  the  ma^u&eture^  of.  awn?. 
Uu  and  rebozo%    The  manufacture  of  mm*^^ 
or  cottoa   amounts  annuallyr  to>  20,000  gieccsr 
of,  32  varas:  each.    The  weavera  of  cottop^  of 

^Ettado  de  latniendendade  GuadtJaxara,  communicado 
en  180r  fêr  d  Sèhof  intendente  d  Côfudàdà  dè^  Vera 
Cmx    (official  maniucript  paper.)  -  ''- ^   *   '    *  ** 
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ail  sorts  in  Paebla  were  computed  in  180S 
at  more  than  1200  *.  In  this  town  as  well 
as  in  Mexico,  the  printing  of  calicoes,  both 
tbose  imported  from  Manilla,  and  those  ma* 
nufactured  in  New  Spain,  has  made  consi- 
derable progress  within  these  few  years.  At 
the  port  of  Tehuantepec  in  the  province 
of  Oaxaca,  the  Indians  dye  the  unwronght 
cotton  by  mbbing  it  against  the  cloak  of  a 
mureXf  which  is  found  attached  to  the  granite 
rocks.  From  an  old  custom,  they  wash  the 
cotton  in  sea  water,  which  in  their  parallels 
is  very  rich  in  muriate  of  soda,  to  give  it  a 
bright  colour. 

The  oldest  cloth  manufactories  of^Mexicc 
are  those  of  Tézcuco.  They  were  in  great 
part  established  in  1693  by  ike  viceroy  Don 
liOuis  de  Yelasco  II.  the  son  of  the  celebrated 
constable  of  Gastille,  who  was  second  viceroy 
oi  New  Spain.  By  degrees  this  branch  of 
national  industry  passed  entirely  into  the 
hands  of  the  Indians  and  Mestizoes  of  Que- 
retaro  and  Puebla.  I  visited  the  manufactories 
of  Queretaro  in  the  month  of  August  1803. 
Tbe^  distinguish  there  the  great  manufactories 
virhich  they  ctXlobro^  from  the  small,  which 
go  by  the  name   of  trapiches.     There  were 

^h^brm9  dd  wifndente  Don  Manuddê  Fhn  cmide  d$ 
k  Cêdtm  (M.  S.) 
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20  ûbrtjfeSf  and  uiore  than  300  inches  at 
that  time,  who  altogether  wrought  up  63,900 
arrobas  of  Mexican  sheep<«wooL  According  to 
accurate  lists  drawn  up  in  1793,  there  were 
at  that  period  at  Queretaro  in  the  obrofts 
alone,  215  looms  and  1500  workmen  who 
manufactured  6042  pieces,  or  226>522  varas 
of  cloth  {panas)  :  287  pieces  or  39,718  varas 
of  ordinary  woollens  {xergwaUUas)  ;  207  piecea 
or  15^369  varas  of  baize  (hayHa$)  ;  and  161 
pieces  or  17,960  varas  of  sei^e  {xergat). 
In  this  manufacture  they  consumed  46,270  arro- 
bas of  wool,  the  price  of  which  only  amounted 
to  161,945  piastres.  They  reckon  ip  general 
seven  arrobas  of  wool  to  one  piece  of  clotb 
and  ha^ta  ;  six  anrpbas  to  one  piece  of  xer^ 
yuatiUaf  and  five  arrobas  to  one  piece  cixerga. 
The  vidne  of  the  cloths  and  woollen  stu&  of- 
the  ahrajes  and  trapiches  of  ^eretaifo  at  pre* 
sent  amounts  to  more  than  600,000  piastres,  or 
three  millions  of  francs  per  annum.  * 

On  visitii^  these  wcurkshops,  a  travdOler  is, 
disagreeably  struck,  not  only  with  the  great  im-i 
p^ection  of  the  technical  process  in  the  prc^. 
paration  for  dyeing,  but  in  a  piirticular  manner. . 
also  with  the  unhealthiness  of.  the  sitoation^. 
and  the  bad  treatment  to  which  the  wwkmieii, 
are  eiqpoaed.  Free  men,  Indians,  and  pe^^le 
0f  colour,  are  confounded  with   the  mâminak 

•  rfl82,*«  Sterling-  Tmiu.  '^  "^ 
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âîstrSHrted  by  justice  nmcmgiihe  BMui«£wrtotié8^ 
in  erder  to  be  ccnupelted  to  wmk.  AH  up* 
peaip  hatf  naked,  ct/fenA  ifitb  rags»  mMgie, 
«nd  defontiecL  E^ry  wovksfac^  reseaAfeg  « 
dark  piiion.  Th»  daoii  whièb  ase  doobk 
msain  oonBÉartly  sbut»  a^d  the  workitten  are 
BeA  perfiQSfttd  to  qu^  Ûie  beme.  Those  vAm 
are  mamed  are  imfy  aHiowed  to*  see  tbeir 
tenttie»  on  sandsf^  Att  ave  uinMrccAiUy  flag» 
ged  if  they  cemmit  the  smallest  trespass^  cm 
the  order  established  m^  the  iiiaiaafwkMy. 

We  hai^e  dhflkaky  in  ceiiceiving  how'  the 
proprietor  of. the  obrofesi,  eaji  act  mthis  mauer 
Inth  free  men,  as  w%]à:  as  how  tl»*  InAaa  work- 
asan  can  suboait  to^  the  sane  treateest  wîtk 
tlks  g^ey  sUfves.  These  pretended  tighfli  are 
in  imtity  «equi»d  by  stratagem^  The  nuMMK 
ftctnrers  of  Querellwo  eiiiploy  tfie  samb  tiicfa^ 
nèieb  is>  wade  ase  of  i»  several  of  «lie  eloti» 
mÊxntuebmeg  cf  Qeito^  and  in.  the  plantations^ 
where  from  a.  want  of  riavies^  hdboarars  are 
eKlflUiâcly  ito^>  Hhey  choose  firoasauioiig,  Ae 
IwdiflÉ»  the^  ikoBt  niisRsdble,.but.  sock  a»  diow 
att  aplilllide  fer  the  work,  and  tkeyi  adranee 
.tlmn.aiLsnialk  smd  of  nwiey.  TheÛdkniwho 
lovM  til  geb  inlOMciÉed^  spiaoïds  it  iét.  a  fiow^ 
d^FS^  and  hs^rkig  beoome  tHe  debtor  «i  tb» 
mastery  Ue^  is*  she*  âp  in  the  wortÉifaopMi&dar 
tbi^  pwtaneai  of  paying  offi  the  debti  h^  tb» 
work  of  his  barids.    They  allow  him  oi^y  a 
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real  and  a  lialf^  or  90  sous  totnmois  per  àêf 
of  wages;  hut  in  place  of  paying  it  in  ready  * 
money,  they  take  care    to  supply  him    withr. 
meati  brandy,  and  clothes,  <m  which  the  bmuou- 
facturer    gains  from  fifty  to  sixty  per  cent^ 
and  in  this  way  tiie    most  industrious  workr. 
man  remains  for  ever  in  debt,  and  the  samo* 
rights  are  exercised  on  him,  which  are  beliered 
to  be  acquired  over  a  purchased  nlmt.    I  knew 
many  persons  at  Queretàro,  who  lamented  with 
me  the  existence  of  these  enormou»  abuses» 
Let    us    hope  that  a  government  friendly  to 
the  people,  will  turn  their  attention  to  a  spe* 
cies   of   oppression  so  contrary  to    humanity, 
the  laws  of  the  country,  and  the  progress  of 
Mexican  industry. 

With  the  exception  of  a  few  stu&  of  cotton 
mixed  with  silk,  the  manuAu^ture  of  silks  is 
at  present  next  to  nothing  in  Mexico.  In 
tibe  time  of  Acosta,  towards  the  conclusion  of 
the  sixteenth  century,  silk  worms  brought  from 
Europe  were  cultivated  near  Panuco,  aiid  in 
laMisteca^  and  excellent  taffeta^  was  there  ma** 
nufactured  with  Mexican  silk.  We  have  al-* 
teady  observed  that  it  vras  not  the  Inymbyx^ 
iiiort,but  an  indigenous  caterpillar  which  sup« 
ptied  the  raw  materials,  for  the  silk  handker- 

*  if cMto,  lA.  iv.  c  88.  p.  179.— See  also  Chap.  x.  p.  6^. 
«f  diis  votamei    : 
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<^tt^  nifnii&Atfinpd  by  ;1èe  Ii^f))W»    qf  Afîsr 
t^ca^  end  the  /riUjige  of  Tîftl?^  Q^^   C^ll^W^ 

ttllgO. 

K6«r  Spain  lias  oo  4m  or  b«q[ip  q^fii^Çac* 
t(MM8 j  anfl  the  manufactqr^  pf  (0jp«er  ^  {U«o 
uttknowB  io  it  The  wannIpu^Hi^  i)f  t(\ljj|a9f;9, 
Ua  royal  right.  The  e^pe^cç  of  (hft  VSWR- 
fkçtwe  of  oegacs  aad  Hiwffs  %iifiii2)Uy:  i^poi^fmts 
ta  more  than  6,SQ(UK)Q  fi^r^  to«riK)i»'!'*  ^ 
auoinfiMstiHM  of  Mei;ûm  ^  Qv^rdj^o  i^r^  tl^ 
most  oontîiUmUe.  Th»  fpHowing  i?  ap  açooupt 
of  the  ivhola  «^nofiEictsurQ  4^1^.  tl^e^  yei^ff 
1801  and  180S. 


Tobacco  mttoufbctared  b  New 
Spain. 


laiacu. 


Vaine  of  Tobacco  mana- 
factored     agceaaMy  to 
faieg  -    -    -    -    -    - 

Expençe  pf  mani\factnre 
Salaries  of  (îfilcers  -     - 
Priée  of  Tobacco  purcha- 
se îtaoBL  the  Mexicm 
hvsb^undqauen     -    - 
ÎJet  SLevçnue  (liauidp)  of 
the  Crown,  on  thé  sale  of 
Tobacco      -    -    - 


7.825^13 
798,462 


m^m 


794386 


|Moa^8»#M»»/ttflf 


On  my  passive  throngh  tkaereéuoi  l  nâtK^ 
the  great  manufactory  of  cegars    (fokriea  4t 

•  1^253,060  Sterling.  Trmu.' 
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par9$  y  ciffUfnrw),  i&  vfhi^h  3000  fMfn)»»  iodnr 
dîmg  1000  w<M9ieki  are  employed-  Tkev  Mb» 
ar«  very  peat^  btit  Ibaclly  air^,  veiy  miaj|>  wul 
cow^qv^ly  excessively  waarm*  They  tc^niiaaitf 
M^r  w  tin»  «anttfacture  130  M^np^i  (r^e0tmsjl 
#C  p»per,  Md  2770  poum^  o|  tobiacied  )m& 
Ilk,  tl9l^  c)Qur9e  ^  the  moat^  of  fFi)ly».)90^ 
tjbare  mtm  •  iiiaMifetettared  to  ttiQ  wteiaiiri*  of 
lil6,938:  pk9tre$^  viz.  $^4^890  «œtU  diestt 
(Ml^'j/a$i)  oi  d^e^wH,  whieh  9eU  far  .M5|&i6 
pifi9tff0a(  ^  99(^790  qhesto  of  pmroi  ^c^gmsl^ 
nrhidi  ai:^  ^^^  enveiofied  ia  paper.  >TW  e^« 
peooe  of  maBufactnre:  €f  the  wontk  ci  July 
alone^aMOiiated  to  tll,78&  piaafares.  It^afipearft 
tkat:  iksi  roydk  mamifoclory  of  ttaeoGiiaro^.aiii» 
«08%  proAuees  uiose  than  2,30fl^00&  ^uflM^ 
io  iffflrc)^  and  eigaxroik  '  f    ' 

The  mMmfactHre  tf  hwd  scMp^ia  otfoowi*' 
dera}|fe.ab)(ecl  o£  ûioiHmx^e-  ai^  Iùebia>Meqf:ieo, 
aadL  Ckiaitidaxara^  The  &vsl  a£  lliesar.  to\mg 
pvudnctts  DMtl^  20CM)00  acDQi^aa  p«r  ainuniij 
mi  .ia  Hm.  istondapey  af  Ckaad^koEOiv  tfa» 
q]ia0l%BMtfiu&ctai»disMinpiiitedial;  t^BOO^fiOO 
Imres  t^MMfno»  T\m^  abimdaafie  of  i^odà^  whioh 
«e  imà  fd^nfet/avér^  whent:  air  etayat^am-  ci 
•a0O  or  a^aft  mÊtr«^  \m  the  intoMi  «H[>I« 
kenié  a§  Mctqi^  k  InghtyfaMoralilé  1»  tiéi 
manufacture.    The    tequesquite   of  which    we 

<«  At  65S1  or  8201  fe«t.    Tram. 
3  H  2- 
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httv^  several  times  had  occasion  to  Èpenik^f 
coren  the  surface  of  the  soil»  especially  in  the 
month  of  October,  in  the  valley  of  Mexico, 
on  tile  banks  of  the  lakes  of  Tezcuco,  Zmn- 
pango,  and  San  Christobal  ;  in  the  plains  which 
smrronnd  the  city  of  Paebla;  in  those  which 
extend  from  Zelaya  to  Guadalaxara;  in  the 
valley  of  jSan  Francisco,  new  San  Lois  Poton, 
between  Dmrango  and  Chihuagua,  and  in  the 
nine  lakes  which  are  scattered  over  the  inten* 
dancy  of  Zacatecas.  We  know  not  whether 
it  derives  its  origin  from  the  decomposition 
of  volcanic  rocks  in  whidi  it  is  contained,  or 
to  the  dow  action  of  lime  on  the  mwdate  of 
soda.  At  Mexico,  IfiOO  arrobas  of  tierra  te- 
qmequ^aiUf  that  is  to  say  an  earth  impreg- 
nated with  much  carbonate,  and  a  little  of 
the  iBurnte  of  soda,  may  be  purchased  for 
02  piastres.  These  IdOO  arrobas  purified  in 
the  soap  manufactories,  fomish  600  arrobas 
of  carbonate  of  pure  soda.  Hence  the  quin- 
tal, in  the  present  state  of  the  manufacture, 
comes  t0  to  sow  tournois.  M.  Garces,  who 
successfully  employs  carbonate  of  soda»  in  the 
smelting  of  muriates  of  silver,  has  (uroved  in 
a  particular  memoir,  that  in  improving  the 
technical  process^they  could  supply  in  the  soda 

£iiam,p,  l6i. - 
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maimfactories  of  Mexico  called  tequesqutUrfuf 
the  carbonate  of  soda  at  less  than  30  sous 
tournois  the  quintal.  The  price  of  the  car** 
bonates  of  soda  of  Spain,  beings  grenerally  in 
Prance  during  peace  at  20  and  25  Kvres  the 
quintal,  it  is  imagined  that  notwithstanding  the 
difficulties  of  carriage,  Europe  will  one  day 
draw  soda  from  Mexico,  as  she  has  long  drawn 
potash  irom  the  United  States  of  North  Ame- 
rica. 

The  town  of  Puebla  was  formerly  célébra* 
ted  for  its  fine  manufactories  of  delf  ware, 
{hza)  and  hats.  We  have  already  observed 
that  till  the  commencement  of  the  eighteenth 
century,  these  two  branches  of  industry,  enK-» 
vened  the  conmierce  between  Acapulco  and 
Peru.  At  present  there  is  little  or  no  com- 
munication between  Puebla  and  Lima,  and 
the  delf  manufactories  have  fallen  so  much 
off,  on  account  of  the  low  price  of  the  stone 
ware  and  porcelain  of  Europe  imported  ïtt 
Vera  Cruz,  that  of  46  manufactories  which 
were  still  existing  in  1793,  there  were  in  1802^ 
only  sixteen  remaining  of  delf  ware,  and  two 
of  glass.    ' 

In  New  Spain,  as  well  as  in  the  greatest 
number  of  countries  in  Europe,  the  manufac- 
ture of  powder  is  a  royal  monopoly.  To  form 
an  idea  of  the  enormous  quantity  of  powder 
manufactured  and  sold  ia  contraband,  we  have 
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only  to  bear  in  imnd,  that  notwithstanding^  'the 
fiooril;hin^  state  of  the   Mexican  mines^  the 
king  has  never  sold  to  tlie  miners  more  than 
three  or    four    thousand    quintals  of  powder 
per   annum*;    while   a  single   mine»   that    of 
YUenciana,  requires  from    16  ta  16  huikbre^* 
It  appears   from  the  researches  made  by  me, 
that  the  quantity  of  powder   manufactured  at 
the  èxpence  of  the  king»  is  to  that  sold  frau- 
dulently in  the  proportion  of  1   to  4.     As  in 
tJie  interior  of  New  Spain,  the  nitrate  of  pot- 
ash and    sulphur   are  every  where  t6  be  had 
in  abundance»  and  the    contraband   mann&c- 
turer  can  afibrd  to  sell  powder  to  ihe  miner 
at  18  sous  tournois  the  pound»  the  government 
cMight    either  to    dUniaish  the    pince    of  ^e 
produce    of  the    manuftictory»  or    thrbw    the 
trade    in    potvder    entirely    open.     How  is  it 
possible  to  prevent  fraud  in  a  country  of   an 
immense  leittent»  in  mines  at  a  distance  from 
town»»  and  dispersed  on  the  ridge  of  the  Cor* 
dflleras»  in  the  midst  of  the  wildest  and  most 
sditary  situations? 

.  The  royal  manufactory  of  powder,  the  only 
one  in  Mexico,  is  situated  near  Santa  Fe,  in 
the  valley  of  Mexico,  about  three  leaguicsfrom 
the  capital^  surroundtd .  with  hiUs  of  argiUcms 
brescia»  which  contain .  fi*agments  of  trap  par- 

^'lû  1801,  oriy  255,455  lb.;  m  1802,  339,9S1  lb— See 
p.  201  and  tM  «r  ^18  VUvftnk. 
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phyry.  The  building,  which  are  very  beau- 
tifdl^  were  ctmstructed  in  1780  from  the  plans 
of  M.  Costanzo,  the  head  of  the  corps  of  ctl- 
girieers,  in  a  Barrow  valley  which  supplies  îb 
abundance  the  necessary  water  for  setting  hy- 
dranHçal  wheels  in  motion^  and  through  which 
the  aqueduct  of  Santa  Fe  passes.  All  the 
purtA  of  the  majcfaiiiesy  and  chiefly  the  wheels 
are  disposed  with  great  intelligence.  It  is  to 
be  wished  however  that  thç  sieves  necessary 
to  BMtke  the  grain^  were  either  moved  by  water 
or  by  horses.  Eighty  mestizo  boys»  paid  at  thtf 
rate  of  26  sous  per  day»  are  employed  in  this 
work.  Thé  buildii^^s  of  the  old  powder  ma- 
nufactoryt  established  near  the  castle  of  Cha- 
pnltepec»  are  only  used  at  present  to  refine 
nitrate  of  pofash.  Sulphur  which  abounds  in 
the  volcanoes  of  Orizaba  and  Puèblà»  in  the 
province  of  San  Luis  near  Colhna»  and 
especially  in  the  intenddncy  of  Ouadalaxara» 
where  the  rivers  bring  down  considerable 
masflles  of  it»  mixed  with  fragmeàts  of  pumice 
stone»  comesr  quite  purified  from  the  town  of 
Situ  Lu»  Potosi.  There  was  lUàde  in  the 
royal  pqwdér  manu£ftctory  df  Santa  Fe  in  1801» 
nic^e  than  796»00(>  pouikb^  of  which  part  is 
exported  for  the  Havanttah.  It  is  to  be  re- 
gretted! that  tins  fine  edifice»  where  in  general 
more  than  half  a  million  of  péunds  of  powder 
b  preserved»»  not  provided  wit)» ah  electribal 
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conductor.  Daring  my  stay  in  New  Spain 
there  were  only  two  conductors  in  that  vast 
coontry,  which  were  constructed  at  La  Puebla 
l>y  orders  of  an  enlightened  administrator^  the 
Count  de  la  Cadena,  notwithstanding  the  im- 
precations of  the  Indians,  and  a  parcel  of 
ignorant  monks. 

While  mentioning  the  powder  manufactory 
of  Santa  Fe,  I  ought  not  to  pass  under  silence 
a  historical  fact  which  is  repeated  in  several 
worksy  although  it  rests  on  no  very  solid  foun- 
dation. It  is  said  that  the  yaliaat  Diego  Ordaz, 
penetrated  the  crater  of  the  volcano  of  Popo- 
catepetl^fpr  the  purpose  of  procuring  sulphur, 
and  by  that  means  enabled  the  Spaniards  to 
manufacture  the  powder  which  was  required 
for  the  siege  of  the  city  of  Mexico.  The 
falsity  of  this  assertion  is  proved  by  the  very 
letters,  which  the  general  in  chief  addressed 
to  the  Emperor  Charles  the  Fifth.  When  the 
united  army  of  Spaniards  and  Tlascaltecs,  in 
the  month  of  October,  1519,  marched  from 
Cholula  to  Tenochtitlan,  it  crossed  the  Cor- 
dillera of  Afanalco,  which  unites  the  ^erra 
Nevada^  or  the  Iztaccihuatl,  to  the  volcanic 
summit  of  Popocatipetl.  The  Spaniards  fol- 
lowed nearly  the  same  track,  which  the  courier 
of  Mexico  takes  in  his  way  to  Puebla,  by  Me- 
cameca,  which  is  traced  on  the  map  of  the 
valley  of   Tenochtitlan*    The    army   sufiered 
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both  from  the  cold>  and  the  extreme  impetaosity 
of  the  windS)  which  constantly  prevail  on  this  table 
land.  Cortez  speaking  of  this  march  to  the  Em* 
peror,  expresses  himself  in  the  following  man-^ 
ner^  :  **  Seeing  smoke  issue  from  a  Tei*y  elevated 
**  mountain^  and  wishing  to  make  to  your  royal 
^<  excelloicy  a  minute  report  of  whatever  tbif 
**  country  contains  of  wonderful,  I  chose  from 
^<  among  my  companions  in  arms,  ten  of  the 
**  most  couri^eous,  suid  I  ordered  them  to  as- 
<^  cend  the  smnmit,  and  to  discover  the  secret 
<^  of  the  smoke  (el  secreto  de  aquel  kiimo)f  and 
'<  to  tell  me  how  and  whence  it  issued/* 

Bernai  Diaz  affirma  that  Diego  Ordaz  was 
of  that  expedition,  and  that  that  captain  at» 
tained  the  very  brink  of  the  craten  He  may 
hâve  happened  to  boast  of  it  afterwards,  for 
it  is  related  hj  other  historians,  that  the  Em* 
peror^gave  him  permission  to  place  a  volcano 
in  his  arms.  Lopez  de  Gomaraf,  who  com- 
posed his  history  from  the  accounts  of  the 
conquistadores  and  religious  missionaries,  does 
not  name  Ordaz  as  the  chief  of  the  expedi- 
tion ;  but  he  vaguely  asserts  that  two  Spaniards 
measured  vnth  the  eye,  the  size  of  the  crater. 
However  Cortez  expressly  says,  ^'  that  his  peof^e 
'^  ascended  very  high;  thact  they  saw  much  smoke 

*  Lorenzana^f.*10.    Clavigero,  T.  iiL  p.  68. 
t  Oomara.  Conquuta  dc  Mixico,  (Medina  del  Canipo, 
553}  f  oL  38. 
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**  îmié  «ât;  but  thttt  node  of  them  coiddÂach 
^  thé  Btcmmit  of  the  rolcdtio^  on  a^^eomrt  of 
**  the  etîortnottô  quantity  of  snow  with  which 
"  fb  y^n»  covered,  the  rigour  of  the  coJd,  and 
^  the  iAùaôn  of  aabei  which  enreloped  the 
'•  travellers/'  A  hcntiWe  noise  which  they 
iMAfd  on  i^pptoàcbing'  the  summit,  determined 
tiké£H  knmecbatèly  to  ttitn  ba<;k.  We  see  ftorsl 
lAlè-  iécèunt  of  Cottez,  that  the  expedition  of 
OrdftS  hud  Ao  view  of  extracting  sutphur  from 
aie  tèlMnè,  ând  thfti  neither  he  nor  his  com* 
^m«MF  sA^  the  crâtei*  in  1519.  "*  They  brought 
**  ba<^,**  says  Cortess^  •*  6nly  snow  and  pieces  of 
*■  iee^  tfte  appeattmce  df  which  astonished  us  very 
"  faatkky  because  this  country  is  under  the  20* 
"  of  Mltude,  in  the  pAraHel  of  the  island  JESi* 
^  paitélë  (Saint  Bomingi^),  and  consequently 
^  Mcordlng  to-  the  opinionr  of  tbè  pilMs  ougbt 
<^  ter  be  ^ery  warm."  * 

'We  s6e^  fFtfmr  «he  âiirA  a»d  fourth  letée#  of 
G^éË  to  the  Bmpetor,  ÛAt  that  general  after 
Ae  takinf  of  Meimo,  orde^edr  aûmt  rittempttf 
to  be  nmâé  for  the  dirieorery  6f  the  summit 
of  th«  YbleaA(yy  xthich'  «ppe«red  the  MM^re  to 
fix  hi»  tfitentioAV  as  Hhe  nativecr  assuted  him 
iàat  n&  iMréàî  wm  petm^t^  to  offpnatk  thai 
iiimêwà  of  bai  qâtMm  Afber  two  linsucces- 
fui  attempts,  the  Spaniards  at  length  succeeded 
in  1522,  in  seeing  thé  crater  of  tlie  ropoca- 
tepetl.    It  appeared  to  them  three  fourths  of 
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a  league  in  circumference,  and  they  found  on 
the  brink  of  the  precipice,  a  smftl!  quantity, 
of  imlphur,  which  had  been  deposited  there  hf 
the  vapours.  Speaking  of  the  tin  of  Tasco, 
which  was  used  in  founding  the  first  tiannôti» 
Cortez*  relates,  "  that  he  is  in  no  Want  of 
"  sulphur  for  the  manufacture  t)f  powder,  be- 
**  cause  a  Spaniard  drew  some  from  à  moun- 
^^  tain  which  perpetually  smokes  by  descending, 
"  tied  to  a  rope,  to  the  depth  of  from  70  to 
^  80  fothoms."  He  adds,  that  this  ntonher 
of  procuring  sulphur  was  very  dangerbUs,  and 
on  that  account  it  would  be  better  to  procure 
it  froto  Seville. 

A  document  preserved  '  in  the  famity  of  the 
MoataSos,  and  which  Cardinal  Lorenr.àtià  affitms 
he  once  had  hi  his  hands,  proves  that  the 
Spaniard  of  whom  Carlet  speaks,  was  named 
Francisco  Montano.  Did  that  intrepid  man. 
veally  enter  into  the  crater  itself  of  the  Popo- 
catepetl, or  did  he  extract  the  sulphur  as  seve« 
ral  person  in  Mexico  suppose»  from  a  latel*al 
(H^evice  of  the^Toècano?  We  Aall  discuss  this 
question  in  another  work,  when  giving  the 
geological  description  of  New  Spain.  M.Alzatef 

*  De  alii  (de  la  sierra  que  da  kumo)^  eHtmndo  nn  Eip^ol 
setehta  y  ochetUa  brataSf  Utàdo  a  la  hàcca  ahc^ô^  àè  ha  sa* 
cado  (d  axiifre)^  que  hula  ahora  nos  kemos  MNfMOf 
("Zroronsami,  p.  380.) 

t  Gazeta  de  Lilerahtra  de  Mexico^  1789,  p*  52* 
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with  very  little  foundation  affinns  that  Diego 
OrdaZy  extracted  sulphur  from  the  crater  of  the 
old  volcano  of  Tuctli,  to  the  east  of  the  lake  of 
Chalcoy  near  the  Indian  village  of  Tuliahualco. 
The  makers  of  contraband  powder  no  doubt 
procure  sulphur  there;  but  Cortez  expressly 
designates  the  Popocatepetl  by  the  phrase  '^  the 
«  mountain  which  constantlv  smokes/'  .  How* 
ever  this  matter  be,  it  is  certain  that  after  the 
rebuilding  of  the  city  of  Tenochtitlan,  and  not 
during  the  siege  as  Solis  affirms^,  the  soldiers 
of  the  army  of  Cortez  ascended  the  summit 
of  the«Popocatepetlt,  where  nobody  ha»  since 
been.  Had  Condamine^  known  the  absolute 
elevation  of  this  volcano»  which  I  found  to  be 
5400  metres§9  he  would  not  have  believed 
himself  the  first  who  ascended  the  ridge  of 
the  Cordilleras,  to  the  height  of  4800  metresR 
above  the  level  of  the  ocean.  The  expeditions 
of  Ordaz  and  Montafio,  naturally  lead  us  to 
mention  the  intrepidity  of  Bias  de  Iflena 
i  Dominican  monk,  who  in  an  osier  basket 
provided  with  a  spoon  and  an  iron  bucket,  was 
let  down  by  a  chain  to  the   depth  of  140  fa- 

*  SoliSf  (Umquista  de  Mexico^  p.  142. 
f  Lorenzandf  p.  S18. 

X  Bouguer^  mesure  de  la  ierre,  p.  167.    La  Ckmdandne^ 
y^We^  p.  58. 
§  17,716  feet.    Tram. 
R  15,747  feet    Trans 
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tbomsôn  the  crater  of  the  volcano  of  Grenada, 
called  the  Cerro  de  Messaya^  sitnated  neartiie 
lake  of  Nicaragua,  for  the  purpose  of  extract- 
ing the  lava  which    he  believed  to   be   gold. 
He  lost  his  iron  bucket,  which  was  melted  with 
the  excessive  heat,  and  he  had  no  small  diffi^ 
culty  in  saving  himself.    In  1Ô51,  Juan  Alvar 
rez,dean  of  the  chapter  of  the  town  of  Leon, 
obtained    formal   permission*  '  from   the  court 
of  Madrid  "to  open  the  volcano,  and  collect 
**the  gold  which   it   contains.*'     It    must  be 
allowed  that  no  physical  traveller  from  a  zeal 
for  science  has  engaged  in  our  days  in  such 
'hazardous    enterprizes   as  those   which    were 
attempted  in  the  beginning  of  the    sixteenth 
century  for  the  purpose  of  extracting  sulphur 
or  gM,  from  the  moQth  of  flaming  volcanoes. 
We  shall  conclude  the   article  of   the  ma* 
nufactures  of  New  Spain  with  mentioning  the 
working  of  gold  and  the  coining  of  money  which 
considered  merely  in  the  relation  of  industry, 
and  medianical  improvement,  are  objects  every 
way    worthy    of    attention.     Thwe    are    few 
countries  in  which  a  more  considerable  number 
of  large  pieces  of  wrought  plate,    vases  and 
church  ornaments  are  annually  executed  than 
in  Mexico.    The  smallest   towns    have   gold 
and  silver  smiths  in  whose  shops  workmen  of 

•  Gmarêt  HUtma  de  las  ImUat»  M.  llS. 
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itt  Cf^»  Mfbitei),  uA^Uoeii  wA  In^iaiw»  are 
^upplayeA.  The  academy  of  fine  art99  wd 
tbe  fcbools  for  drawing  in  l^exico  and  Xsdapa 
Mave  very  much  contributed,  tf^  diffuse  a  tarte 
£pr  beautiful  antique  forms.  Services  of  plate 
Iga  thp  v^ue  Qf  a  hundred  and  fifty,  or  two 
huii^ed.  thonaaifd  franco,  have  been  lately 
^R^Wfif^ctijured  at  Mex^o»  which  for  elegance 
^l(^  fine  ^o^kmaofihip  may  rival  the  fia^ 
work  qf  the  kind  ever  executed  in  the  mest 
civiiûied  jpftrts  of  ]|:airope.  The  quantity  of 
pi^eciow  metula  wUf^  between  179&  wA 
.1802  wa9  converted  into  plate  at  Maxieo, 
wm^unted  9t  aA  average  tq  3^  maros  (rf 
WM  «kd  86^803  qwre^  of  silve»*'  per  awium  ^. 
The  WFcmghib  pfote  of  whk^  the  fifth  is  ex- 
isted, was  é^hreA  ^  the  mint  as  €i»Uo^9^v 


Ye^ 

'    Goèd 
•■  Maires. 

Silver 
Man». 

IT»* 

I'm 

1800 
1801 
1802 

400 

,  4m 

412 

,    379 

249 

19,838 
36,763 

30,887 
30,860 
25,092 

Total 

m» 

18^024 

*  CastiU^  weight.  It  may  be  tuefiil  to  obierre,  thit 
wberevev.  fi^  ço^timq  *  Wt  ^^^e^ly  infic^ted  the 
i9trd  marc  in  this  work  meaof  the  mare  qf  Ca^iBe. 
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afld  riç^at  in  |;tie  whçlç  i^prW»  w  ^  t)MU4io*. 
of  a  v^ry  simple  arçlt^^çtare  bç}o«g;w$  1^ 
t}ie  pfilsK^  of  (h^  v^;eroyst  Thig  e^t^H^limeiiMbt, 
t^^r,  ^,  àivjtciiqn  of  tiiç.  l^rqni^  ,fjl^  $^ 
Ilowat^t  ÎW  epljgl^tepetl  ?4nÙAistr94oi;,  9/i4  % 
fi|iei|^  t^  ^^e,  art?,  copfs^ins  little  or  m^Ù^V^ 
tem*r\s^\fi  with  Te^st  to  the  iwpWij^WRi 
qf  thç  wfiçhkiery  or  qhemio^l  .ft<9'm9»^i  huA 
\%we\i  4es$in^.«s.  t«,engq,g<>  tlkf  ftttewtioi  <rf 
^Y^«cs  fvwA  the  order,  activity  and  eçft^fli^ 
Whix^  pi^9V4«A  .N^  ^11  th«.  «perationç  qf  fififtiiifc 
ïl^s,  iq^i^st  is  fphaw?f »1  ,hy  oth^r  ç^n^iderftt 
tian».  M{hMth  w*  ^ven  obviais  ta  thjOK»  Mjh».  4« 
K9t  tsm  th^ir  aittept^iot»  to  spepvflfitifjn?  ^ 
politic»!  ïKàwiniHwtion,  hx  f»c|  it  ift  iwpqsr 
«ibi?  to  go  ov^  this  swkaU  bttil<l«|Ç^  WtW»rt 
Wc»H9^ti»g  tM  ï»ore  ths»n  te^i  1,h(^Dfti)4 
ntUlfOfVi^of  ^yres  t»vmqis  t  *»»*  i¥*ie4,  fiwH  i^ 
Mi^  lefll  ^[pn  %r(?^  hvwdjred  years,  î^i4  Mri$b«ntf 
sdMMng  «*  t^  powei^»4  influ«nqç  of  ^1)^1» 
^rei^urfif  f«^'the  4<!4ini^  Pf   the    nMiçti)s  ç^ 

The  mint  of  Mexico  was  establi^Ued  ffmAfiS» 
years  after  the  destruction  of  old  Tenochtitlan, 
midec  the  first  viceroy  of  New  8pain,  An- 
tonio de  Mendoza,  by  »  royal    cedula  of  the 

•  Vex  Bwpermttiulaite  de  h  retJ^eata  de  wemeia. 
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11th    May    1535.  '  The  coinage  ^bs  at  first 
carried  on  by  contract  by  several  individuals, 
to    whom  the  government    had     farmed     it 
cut.    Their  lease  was   not  renewed   in  1733. 
Since  that  period  all  the  works  are  under  the 
direction  o^  government  officers,  on    the   go- 
vernment account.     The  number  of  workmen 
employed  in  this  mint  amounts  to  350  or  400; 
and  the  number  of  machines  is  so  great,  that 
it  is  possible  to  coin,  in  the  space  of  a  year, 
without  displaying   an  extraordinary  activit}^ 
more  than  thirty  milli<ms  of  piastres,  that  is 
to  say,  nearly  three  times  as  much  as  is  ge- 
nerally performed  in  the  sixteen  mints  winch 
exist  in  France.    At  Mexico  there  was  coined 
in  the  month  of  April  alone,  in  the  year  1796  the 
énm  of  3,022,185  piastres  ;  and  in  the  month 
of  December,  1793,  more  than  8,065,000  piastres. 
At  Paris    in    the    year    1810,   the    strcmgest 
month  of  comage  was  the  month    of  Mardi, 
when  there  was  coined  in  pieces  of  five  fi-ancs,. 
the  value  of  1,27 1,000  piastres.    Between  1726 
and    1780,  the    coinage    of    gold  and  silver 
amounted  to 


In  the  sixteen 
Mints  of  France  ^. 


2,446,000,700  liv. 


In  tbe  Mint 
of  Mexîca 


3,364,138,060  liv. 


^N€cker,  de  Vûdvm.  des  limmcu^  T.  îiû  p»  59t 
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To  give  an  idea  of  the  activity  of  the 
mint  of  Mexico^  we  shall  insert  here  one  of 
the  tables  which  the  government  orders  every 
year  to  be  printed  for  the  information  of  the 
pnblic  respecting  die  state  of  the  mines,  that 
are  considered  as  the  regulator  of  the  public 
prosperity.  I  shall  select  the  year  1796  when 
the  coinage  amounted  to  25,644,000  piastres  ^ 
although  it  had  been  24^593,000  in  1795,  and 
was  25,080,000  piastres  in  1797. 


Montbg 

<rf' the 

year  1796. 

Gold 
Piastres. 

saver 

tiold  and  SUver.  1 

f^astres. 

Reals. 

Piastres. 

Reals. 

Januarjr    • 
Februaiy  • 
March   ■  - 
April  •  • • 
May    •    . 
June    -    - 
July    -    . 
August   •  • 
September 
October   - 
November 
December 

246^78 

253,240 

117,008 

161,812 

110,112 
410,544 

2,078,958 
2,071,001 
2,922,185 
2,588.847 
1,907,980 
2,028,827 
1,551,148 
2,257.900 
2,455,057 
2,685,908 
1,849,467 

*7i 
0| 

1 

♦i 

S 
« 
2 

2,317,579 
2,922,185 
2,791,067 
1,907,980 
2,145,335 
1,551,148 
2,419,212 
2,455,057 
2,796,015 
8;960,011 

Oi 

I 

H 

3 
6 
2 

81 

3 

H 

0| 

Total 

1,297,794 

24346,772 

01 

25,644^566 

or 

The  works  of  the  mint  of  Mexico  contain 
tm  rollers  (lamitwirs)  moved  by  sixty  mu  es, 
fifty-two  cutters,  (caupairs)  nine  adjusting  tables 
{hancêSqfmtage)  twenty  machines  fi>r  marking 


t,i^6,8e5,a00  Starling.    Ttans. 

VOL.  ni.  2 1 
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the  edges  (à  créneler)  twenty  stamping  presses, 
(baknhciers)  and  five  mills  fot  amalgatmating 
the  washings  and  filings  called  memms.  As 
one  stamping  press  can  strike  in  ten  hours 
more  than  15,000  piastres,  we  are  not  to  be 
astonished  that  with  so  great  a  number  of 
machines  they  are  able  to  manufacture  daily 
from  fourteen  to  fifteeh  thousand  marcs  of 
silver.  The  ordinary  work  however  does  not 
exceed  from  eleven  to  twelve  thousand  marcs. 
From  these  data  which  are  founded  on  official 
papers,  it  appears  that  the  silver  produced  in 
all  the  mines  of  Europe  together  would  not 
suffice  to  employ  the  mint  of  Mexico  more 
than  fifteen  days. 

The  expence  of  carriage,  including  the  sa» 
lories  of  the  officers,  and  the  loss  occasioned 
by  the  mermas,  amoimt  to  a  ^  real  de  plata  or 
13  sous  per  marc.  This  loss  from  the  tnertikas 
which  was  formerly  computed  at  one  third 
per  cent,  is  now  reduced  to  the  half  j  for 
instead  of  three  marcs  they  do  not  lose  more 
than  one  marc  and  threç  ounces  in  each 
thousand  marcs  coined.  With  respect  to  the 
profit  derived  by  the  king  from  coinage,  it  is 
estimated  in  the  following  manner:  if  the 
\  coinage  does  not  exceed  fifteen  OEiillions  of 
\  piastres  per  annum,  the  profit  i3  only  six  pçr 
cent,  of  the  quantity  of  gold  and  silver  coined; 
when    it  amounts    to^    eighteen    millions   of 
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pitBStrei,  the  profit  is  6i  per  cent  ;  and  it  rises 
to  6eyen  per  cent,  when  the  produce  of  the 
mines  is  still  greater,  as  was  the  case  during 
the  last  twenty  years.  We  shall  afterwards 
see  that  the  mint  of  Mexico»  and  the  house 
of  separation  (maison  da  depart)  make  an 
annual  profit  of  nearly  eight  millions  of 
francs  *. 

The  hcmse  of  separation  (casa  del  apartado) 

in  which  is  carried  on  the  separation  of  the 

gold  and  the  silver^^roceeding  from  the  ingots 

of  auriferous  silver,  formerly  belonged   to  the 

&mily    of  the    Marquis  de    Fagoaga»     This 

important  establishment   was  only  annexed  to 

the  crown    in    1779.     The   building  is    very 

mnall  and  very  old;  and  it  has  latterly  been 

rebuilt  in  part  at  a  greater   expence    to  the 

government  than  if  its  place  had  been  supplied 

by  a  new  house,  not  situated   in  the  middle 

#f  the  town,  and  in  which  the  acid  vapours 

would  have  been  better  directed.  Several  persons 

interested  in  the  works  of  the  apartado   re** 

tnaining  in   their  present  situation^    maintain 

that  the  vapours  of  nitrous    acid  which    are 

^hfinsed  through  the  most    populous  quarters 

of  the  town,  serve  to  decompose  the  miasmato, 

4^  the  surrounding  lakes  and.  marshes.     The^e 

♦  1^326,830  Sterling.    Trans^ 
2  I  « 
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ideas  met  with  a  &T0arable  reception  altet 
acid  fumigations  Were  used  in  tlie  hoflpitab 
of  the  Havàniah  and  Vera  Cruz. 

The  COM  (Ul  apartado  contains  âuree  sorti 
of  works  which  are  destined,  let.  to  the  ma* 
nufacture  of  glass  ;  2à.  to  the  preparation  of 
nitrous  acid;  and  3d.  to  tiie  «eparation  of  ^ 
gold  and  the  silver.  The  processes  used  in 
these  different  works,  are  as  imperfect  as  the 
construction  of  the  glass-work  ftimaees,  used 
for  the  manufacture  of  retwts,  and  the  distil- 
lation of  aqua  fortis.  The  substance  of  the 
glass  (pastdadura)  is  composed  of  0.^  rf 
quart2,  taken  from  the  veins  of  Thpujahna, 
and  0.64  of  soda,  which  the  Indians  of  Xalto- 
can  aiid  the  Pe&ol  pit>ci]û*e  from  the  tnoiiierw 
ation  of  the  SësvLvium  portiilacastrum  of  se^ 
veral  hew  species  of  Chenopodium,  Atrij^ex, 
and  Gratiôla,  which  will  be  described  in  the 
Fhra  Meoncana  oi  M*  M.  Sesse  and  Cervan- 
tes, and  of  the  ËalSola  soda  of  Europe,  which 
is  cultivated  in  the  valley  of  Mexico,  both  to 
be  eaten  as  a  root,  and  to  be  reduced  to 
ashes.  This  soda  of  Xaltocan  is  mixed  with 
a  good  deal  of  Sulphate  of  potash  and  lime; 
so  that  the  carbonate  of  soda,  which  is  every 
where  found  in  elflloresc^ice  in  clay  grounds, 
would  be  much  better  adapted  for  the  manu* 
facture  of  glass.  This  paateladura  is  not  melted 
in  earthen  pots  as  in  Europe^  but  in  crucibles 
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pf  a  very  refractive  porphyritic  rock,  proco* 
red  in  a  quany »  in  the  vicinity  of  Pachuca. 
More  than  1^,000  francs  are  aimually  consumed 
in  the  glass  honse  furnaces  for  wood.  A  re- 
tort costs  nearly  14  sous  at  the  mamifactory^ 
and  more  than  ôO^OOO  are  annually  broken. 

The  nitrous  acid  used  for  the  separation,  is 
manufactured   by  decmnposing   raw  saltpetrei 
by  means  of    a  vitridic  earth  (colpa)  whidln 
<!ontains  a    mixture   of  almnine,    sulphate    ol 
iron,    and  oxide    of    red   iron.      This    colpa 
comes  from   the    environs  of  Tula,   where  a 
mine  is  worked  at  the  expence  of  the  Fitrm 
of  CclouTS*.      The    sidtp^re   is   furnished  to 
the  House  of  -  Separation^  by  the  royal  manu* 
factory  of  powder.      JBach  retort  is  charged 
with    eight    pounds   of  colpaj    and  the  same 
Bun^ber  of  pounds  of  nitrate  of  impure  pot- 
ash;   the  distUlation  lasts   from  thirty-six  to 
forty  hours.    The  furnaces  are  round,  and  un- 
provided with  grates.    The  nitrous  acid  whidi 
is  derived  from  the  decomposition  of  a  salt- 
petre surcharged  with  muriate,  necessarily  con- 
tains much  muriatic  acid,  which  is  carried  off 
by  adding  nitrate  of  silver.  We  may  judge  of  the 
enormous  quantity  of  muriate  <^  silver,  obtained 
.  in  this  establishment,   if  we  reflect  thi^t  there 
is  purified,  a  quantity  of  nitrous  acid,  sufficient 

'^  Estanco  nd.  dt  tinia  y  iHaret. 
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to  separate  seven  thousand  marcs  of  gold  per 
annum.  They  decompose  the  muriate  of  sil- 
ver by  ûre,  melting  it  with  small  lead  drops. 
It  would  be  more  profitable  undoubtedly»  to 
make  use  in  the  distillation  of  aqua  fortis,  of 
refined,  instead  of  raw  saltpetre.  They  have 
hitherto  followed  the  slow  and  laborious  me- 
thod of  purifying  the  acid  by  nitrate  of  silver^ 
because  the  rojfol  establishment  of  the  apar- 
tadoy  is  under  the  necessity  of  buying  the 
saltpetre  from  the  royal  manufactory  of  pow^ 
der  and  saltpetre^  which  will  not  g^ve  out 
refined  saltpetre,  under  126  francs  the  quin- 
tal. 

The  separation  of  gold  and  of  silver  re-^ 
duced  to  grains,  for  the  sake  of  multiplying 
the  points  of  contact,  takes  place  in  glass  re* 
torts  arranged  in  long  files  on  hoops,  in  gale* 
ries  from  five  to  six  metres  in  length.^  These 
galeries  are  not  heated  by  the  saïne  fire,  but 
two  or  three  matrasses  form  as  it  were  a  se- 
parate frunace.  The  gold  which  remains  at 
the  bottom  of  the  matrass,  is  cast  into  ingots 
of  fifty  marcs,  while  the  nitrate  of  silver  is 
decomposed  by  fire  during  the  distillation  in 
the  retorts.  This  distillation,  by  which  they 
regain  the  nitre  and  acid,  is  also  practised 
in  a  galery,  and  lasts  from  84  to  90  hours. 

*  From  16  to  19  feet.    Tran$. 
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They  are  obliged  to  break  the  retorts  to  ob- 
tain thé  redaeed  and  chrystallized  silver.  They 
might  no  doubt  be  preserved,  by  precipitating 
the  «ilver  by  copper,  but  it  would  require 
another  operation  to  decompose  the  nitrate 
of  copper,  which  would  succeed  to  the  niti-ate 
of  silver.  At  Mexico,  the  expence  of  sepa- 
ration,  is  reckoned  at  from  two  to  three  reals 
de  plata  (from  26  to  39  sous  tournois)  pe^ 
marc  of  gold. 

It  is  surprising  that  none  of  the  pupils  of 
the  school  of  mines  are  emjdoyed  either  in 
the  mint,  or  in  the  casa  del  apartado  ;  and  ,  yet 
these  great  establishments  ought  to  expect  useful 
reforms,  from  availing  themselves  of  mechanical 
and  chemical  knowledge.  The  mmt  is  also  si- 
tuated in  a  quarter  of  the  town,  where  run- 
ning water  might  be  easily  procured  to  put 
in  motion  hydraulical  wheels.  All  the  ma- 
chines are  yet  very  far  from  the  perfection  which 
they  have  recently  attained  in  England  and 
in  France.  The  ameliorations  will  be  the 
mwe  advantageous,  as  the  manufacture  embraces 
a  prodigious  quantity  of  gold  and  silver; 
for  the  piastres  coined  at  Mexico,  may  be  con- 
sidered as  the  materials  which  maintain  the 
activity  of  the  greatest  number  of  the  mints 
of  Europe. 

Not  only  working  gold  and  silver,  of  which 
we  have  already  spoken»  has  been  improved 
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in  Mexico;  but  very  conedd^able  progress 
has  also4>een  made  in  other  branches  of  in- 
dustry dependent  on  luxury  and  wealth. 
Chandeliers,  and  other  ornaments  of  great 
value,  were  recently  executed  in  gilt  bronze, 
for  the  new  cathedral  of  Puebia,  of  which 
the  bishop  possesses  more  than  500,000  livres 
of  revenue*.  Although  the  most  elegant  car- 
riages driven  through  the  streets  of  Mexico 
and  Santa  Fe  de  Bogota,  at  2300  and  2700 
metresf  of  elevation  above  the  surface  of  the 
ocean,  come  from  London,  very  handsome 
ones  are  also  made  in  New  Spain.  The  cabinet 
makers  execute  articles  of  furniture,  remarkable 
for  their  form  and  the  colour  and  polish  of  the 
wood,  which  is  procured  from  the  equinoctial 
regrion,  adjoining  the  coast,  especially  from  die 
forests  of  Orizaba,  San  Bias,  and  Colima.  It 
is  impossible  to,  read  without  interest  in  the 
gazette  of  Mexico:);,  that  even  in  the  prwin^ 
ciM  mtemaSf  for  example  at  Durai^,  two 
hundred  leagues  north  of  the  capital,  hajrp- 
sicords.  and  piano-fortes  are  manufactured. 
The  Indians  display  an  indefatigable  patience 
in  the  manufacture  of  small  toys,  i|i  wood, 
bone,  and  wax.    In   a  country  whei-e  the  ve- 

t  9,387  and  11,000  feet.  Trans, 
i^  Gazeta  éh  Mexico^  t.  t.  p.  369. 
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gpetation  affords  the  most  precious  prodactions^t 
and  where  the  woi^man  may  choose  at  will 
the  accidents  of   colour  and  form  among  the 
roots,     the     medullary     prolongations  of    thé 
woody    and     the    kernels     of     fruits,     tiiese 
toys  of  the  Indians,  may  one  day  become  an 
important    article  of  exportation  for  Europe. 
We   know  what    large    sums  of  money  thift 
l^cies  of    industry  brings  in  to  the  inhabit- 
ants of  Nuremberg,  and  the  mountaineers  of 
Berchtolsgaden,  and  the  Tyrol,  who,  however» 
can  only    use  in   the  manufacture  of  boxes, 
spoons,  and  children's  toys,  pine,   cherry,  and 
walnut-tree    wood.     The    Americans    of  the 
United  States,  send   to   the   island  of   Cuba, 
and  the  other  West  India  Islands,  lai^e  car- 
gos <rf   furniture,    for    which    they    get    the 
wood  chiefly  from  the  Spanish  colonies.    This 
branch  of   industry  will  pass  into  the  hands 
of  the  Mexicans,   when,    excited  by  a  noble 
emulation,    they  shall  begin  to  derive  advan* 
tage  from  the  productions  of  their  own  soil. 
We  have  hitherto   spoken   of  the  agricul- 
ture, the  mines,  and  the  manufactures,  as  the 
three  principal  sources  of  the  commerce  of  New 
Spain.       It  remains  for  us  to  exhibit  a  view 
of  the  exchanges  which  are  carried  on  wHh 

V 

*  Swietenia  Cedrefat  and  Cteftd^nia  wo^d;  mmb  «f 
Detmaathus  and  Mimoga,  of  which  the  luMrt  is  a  rod, 
^proaching  to  black. 
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the  interior,  the  mother  country,  and  with 
other  parts  of  the  New  Continent.  Thus  we 
shall  successively  treat  of  the  interior  com* 
merce,  which  transmits  the  superfluous  produce 
of  one  Mexican  province  to  another  ;  of  the 
foreign  commerce  with  America,  Ehirope, 
and  Asia,  and  the  influence  of  these  three 
branches  of  commerce  on  the  publib  prospe- 
rity, and  the  augmentation  of  the.  national 
wealth*  We  shall  not  repeat  the  just  cmn-' 
plaints  respecting  the  restriction  of  commerce, 
and  the  prolnbitory  system,  which  serve  for 
basis  to  the  colonial  legislation  of  Europe* 
It  would  be  difficult  to  add  to  what  has  been 
already  said  on  that  subject,  at  a  time  when 
thé  great  problems  of  political  economy  oc- 
cupy the  mind  of  every  man*  Instead  cf  at- 
tacking principles,  whose  falsity  and  injustice  are 
universally  acknowledged,  we  shall  confine 
ourselves  to  the  collection  of  facts,  and  to 
the  proving  of  what  importance  the  comm^- 
eial  relations  of  Mexico  with  Europe  may 
become,  w|ien  they  shall  be  freed  from  the 
fetters  of  an  odious  monopoly,  disadvanti^^ 
ons  even  to  the  mother  country. 

The  ifUeriar  commerce  coHqprdiends  both  the 
carriage  of  produce  and  goods  into  tli#.  inte- 
rior of  the  country,  and  the  coasting, along 
the  shore  of  the  Atlantic  and  Pacific  Oceans. 
This   conmierce  is    not  enlivened  by    an  in« 
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tenor  navigation  on  rivers  or  artificial  canak; 
for  like    Persia,   the    greatest    part    of   New 
Spain  is  in  want   of  navigable  rivers.      The 
Rio  del  Norte,  which  from  its  breadth  hardly 
yields  to  the  Mississipi^  flows  through  regions 
susceptible    of  the    highest    cultivation,     but 
which  in  their  present  state,    exhibit  nothing 
but  a  vast  desert.       This  great  river  has  no 
greater  influence   on  the   activity  of    the  in- 
land trade,  than  the  Missouri,  the  Cassiquiare 
and  the  Ucayale,   which  run  through  the  Sa^ 
vannahs,    and   uninhabited    forests    of     North 
America.     In  Mexico,   between   the  16*  and 
J^^     of    latitude,    the    part   of   the    country 
where     the    population    is    most     concentra- 
ted, the  Rio  de  Santiago  alone,  can  be  ren- 
dered navigable  at  a  moderate  expence.     The 
length  of  its  course,*  equals  that  of  the  Elbe 
and  the  Rhone.    It  fertilizes  the  table  lands 
of  Lerma,  Salamanca,  and  Selaya,  and  might 
serve   for  the    conveyance  of  flour  from  the 
intendancies    of    Mexico     and     Guanaxuato, 
towards  the  western  coast.    We  lutve  already 
provedt,  that  if  on  the  one  hand,  we  must  re- 
nounce the  project  of    estaUishing  an  inland 
navigation  between  the  capital  and  the    port, 
of   Tampico,   on  the  other,  it  would  be  v^ 
^easy  to  cut  canals  in  tiie  valley  of  Mexico^ 

«  The  Rio  Santiago,  the  old  Rio  Tololotlan,  is  more^thaa 
170  leagues  in  length. 
t  €bq^.iii.a&dTiil 
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from  the  mort  northan  point»  the  viHaf  e  ùl 
Huehuetocay  to  the  southern  extremity^  die 
small  town  of  Chalco. 

The  commmdeations  with  Europe  and  Asia» 
being  only  carried  on,  from  the  two  ports  of 
Yera  Cruz  and  Acapulco,  all  the  objects  of 
exportation  and  importation  necessarily  pass 
through  the  caj^tal,  which  has  become  through 
that  means  the  central  point  of  the  intérieur 
commerce.  Mexico,  situated  on  the  ridge  of 
the  Cordilleras,  commanding  as  it  were  the 
two  seas,  is  distant  in  a  straig^  line  from 
V^rar  Cross  69  leagues,  66  from  Acapulco, 
79  from  Oaxaca,  and  440  leagues  from  Santa 
Fe  of  New  Mexico.  From  this  position  of 
ihe  capital,  the  most  frequented  roads,  and 
the  most  important  for  commerce,  are,  Irt. 
the  road  from  Mexico  to  Vera  Cruz,  by  l^eUa 
;and  Xalapa  ;  2d,  the  road  from  Mexico  to 
Acapulco  by  Chilpanzingo  ;  dd,  Ihe  road  from 
Mexico  to  Guatknala,  by  Oaxaca;  4th,  tibe 
road  from  Mexico  to  Durango  and  Santa  Fe 
iujf  New  M^dco,  vulgarly  called  tl  camiMO  de 
iêerra  detOro.  We  may  consider  the  roads 
whidi  lead  from  Mexico,  mther  to  San  Luis 
Potosi  and  Monterey,  or  to  Yalladolid  and 
Guadalaxarà,  as  ramifications  of  the  great 
.voad  .of  jthe  pnvmcioi  inUmm.  ^When  we 
examine  the  physical  constitution  of  the  conn* 
try,  we  see,   that  whatever  may  one  day  be 
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the  progress  of  civilization^  these  roads  will 
never  be  succeeded  by  natural  or  artificial 
navigations,  such  as  we  find  in  Russia,  from 
3t<  Petersburgh  to  the  centre  of  Siberia. 


«N»  OF  vol..  IH. 
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